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Manufacturing LHC. Stage 9. Following sterilisation by Aqueous lodine 
solution the catgut is packed in glass tubes under strictly sterile conditions. 
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Male Hormone Therapy 
of choice 


Sublingual administration of 


PERANDREN 
*LINGUETS’ 


(Methyltestosterone 5, 10, 25 and 50 mg.) 


Maximal effectiveness 


and economy 


*LINGUETS’ cost no more than tablets and yet 
clinical results can be achieved with doses as low as 


one-half of the swallowed dose. 


SUS A 


Perandren’ and * Linguets’ are registered trade marks: Reg. user 


CIBA LABORATORIES LIMITED 


HORSHAM SUSSEX 


Telephone: Horsham 1234 Telegrams Cibalabs, Horsham 
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‘CETAVLON’ 


Cetrimide B.P. Trade Mark 


IMPERIAL CHEMICAL (PHARMACEUTICALS) LIMITED 


A subsidiary company of Imperial Chemical Industries Ltd. 


WILMSLOW, MANCHESTER 


AVITAL AID 
TO EVERY 
SURGEON 


BROWNE STERILIZER 
CONTROL TUBE 


provides AT A GLANCE 


a personal check on the 
sterility of Surgical Materials 


Descriptive literature from 
ALBERT BROWNE LTD., CHANCERY STREET, LEICESTER 


Send for particulars of different types available 
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INTRAMUSCULAR 


In hypertensive emergencies, 
when the blood pressure 
must be reduced within min- 
utes, Veriloid Intravenous 
Solution merits first consider- 
ation. Its action is prompt 
and profound, lowering the 
arterial tension in most 
patients to, or near to, normo- 
tensive levels. However, the 
clinician at all times has com- 
plete control of the extent 
of the induced hypotension. 


he dependable hypotensive action of Veriloid Intramuscular 

Solution makes this unique extract of Veratrum viride 
alkaloids highly valuable in mild and moderate pre-eclampsia. 
It produces a prompt initial fall in blood pressure, and, given at 
intervals of 3 to 6 hours, holds the tension at, or near to, 
normotensive levels until delivery occurs. 


Clinical Results 

In a series* of 56 patients with mild to severe pre-eclampsia, 
Veriloid Intramuscular Solution produced excellent results in 
47 patients, good results in 4, and fair results in 5. In all 
patients the significantly depressed blood pressure was maintained 
until delivery took place. In S cases of postpartum pre-eclampsia 
the results were especially gratifying since only a single injection 
was required in each patient. 

tFinnerty, F.A., Jnr., and Fuchs, G. J.: Washington, D.C., to be published 


In Hypertension 


Given in proper dosage, Veriloid Intramuscular Solution offers a 
positive means of lowering the blood pressure not only in 
eclampsia, but also in malignant hypertension, encephalopathy, 


and hypertensive crises. A single dose produces its maximum 
effect in 60 to 90 minutes and exerts a hypotensive influence 
for 3 to 6 hours. By repeated injections the blood pressure 
may be depressed for hours or even days, depending upon the 
therapeutic need. 


Veriloid Intramuscular Solution, containing 1.0 mg. of standardized 
Veratrum viride alkaloids per cc. of buffered isotonic aqueous 
solution (incorporating one per cent procaine hydrochloride), 
ts available in boxes of 6 ampoules of 2 cc. 


* Trade Mark of 


RIKER LABORATORIES LTD., 29 KIRKEWHITE STREET, NOTTINGHAM 


Literature giving full details gladly sent on request 


AN ORIGINAL RIKER RESEARCH PRODUCT 


VERILOID we PRE-ECLAMPSIA 


Simple treatment 


morning 


DUACTIN is a convenient a 


combination of the most effective — 
therapeutic agent for morning , 
sickness — pyridoxine hydro- | 


chloride and _phenobarbitone. 


Treatment consists of 2 tablets 3 


times on the first day (6 tablets), 
followed by 3-4 tablets daily on 
the next 4-5 days. 
DUACTIN is available in packs 
of 20, 100 and 250 tablets. 


DUACTIN oo @ 


Pyridoxine hydrochloride 


Phenobarbitone 


Literature on request 


ORGANON LABORATORIES LTD 


BRETTENHAM HOUSE - LANCASTER PLACE - LONDON, W.C.2 
Telephone : Temple Bar 6785/6/7, 0251/2 Telegrams : Menformon, Rand, London 
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Complementary .. . 
IN URINARY TRACT THERAPY 


‘ MANDELAMINE’ 


provides a powerful weapon of attack against infection 


‘PYRIDIUM’ 


is an effective shield against pain 


‘Mandelamine’ Its effectiveness and simplicity make 
Each enteric-coated 
tablet contains _ it the antiseptic of first choice in the treatment 
0-25 g. (gr. 34) 
methenamine mandelate of many common infections of the urinary tract. 


While the doctor is obtaining the control of infection 
that forms the essential treatment, the patient can be 
given the symptomatic relief he seeks, with ‘ Pyridium’. 
* Pyridium ’ Acting directly on the urogenital mucosa, it 
brings comfort often within half an hour of administration, 


Each tablet contains 
o-1 g. of ‘ Pyridium’ rendering sedatives and narcotics unnecessary. 


Samples and literature on request 
* Mandelamine’ and ‘ Pyridium’ are the registered trade marks of 
Nepera Chemical Company Inc 


MENLEY & JAMES, LTD., Coldharbour Lane, London, S.E.5 
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ROCHE PREPARATIONS 


Gynzcology and Obstetrics 


PETHIDINE * ROCHE’ AND PETHIDINE-SCOFPOLAMINE * ROCHE’ 


For the relief of pain during labour, pethidine has proved to 
be the most effective and convenient drug yet discovered, When 
a greater degree of amnesia is required a ¢ ombination of pethidine 
with scopolamine (hyoscine) is available. 


*PROSTIGMIN 

In patients with a normal menstrual history the ‘Prostigmin’ 
pregnancy test isa safe, easy and reliable means of di: agnosing early 
pregnancy. The drug is also effective in the treatment of heart- 
burn of pregnancy ‘and of constipation and urinary retention 
during the puerperium. 


*EPHYNAL?® (alpha-tocopheryl acetate) VITAMIN E 


For women requiring treatment for menopausal symptoms 
provides an effective alternative to the oestrogens. 
It is particularly useful when these drugs are contraindicated 
or badly tolerated, 


*RO-A-VIT’? (VITAMIN A) 


Indications for * Ro-A-Vit’ include premenstrual tension, 
kraurosis vulvae and leukoplakia. 


*GANTRISIN® (sulphafurazole) 
*Gantrisin’, an effective sulphonamide with a minimum of 
side effects, is particularly recommended for the treatment of 
urinary tract infections such as cystitis and pyelitis. 


ROCHE PRODUCTS LIMITED, Welwyn Garden City, Hertfordshire 
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High bacteriostatic and 
bacteriocidal activity against a wide 
variety of vaginal pathogens 


relieves symptoms 
eliminates discharge 
hastens healing 
in non specific leucorrhea 
following cervical cauterisation 
following vaginal plastics 
in routine postpartum care 


* Triple Sulfa Cream: Sulphathiazole 
N’Acety/sulphanilamide, N'Benzoy!sulphanilamide 
with urea peroxide 


On original prescriptions specify Triple Sulpha Cream with applicator " 


To restore and maintain normal acidity 


Med 
— IN RECURRENT VAGINITIS 


Restoration of normal acidity is important 
in preventing recurrence of vaginal infection. 
Recurrence is especially marked in tricho- 
moniasis and often a problem in moniliasis. 
Highly buffered Aci-jel (pH. 4.0) is unexcelled 
for restoring normal acidity. It is simply 
applied, prolonged in action and non-irritating. 


LITERATURE ON REQUEST 


Ortho Pharmaceutical Limited 


HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND 
Makers of Gynaecic Pharmaceuticals 


= 
\ 
\ * / 
ortho 
ly 
| 


¢ The 


gentle reliability of 
Agarol’s laxative action gives 
it great value for the treat- 
ment of all forms of consti- 
pation. Where straining is 

particularly to be avoided — 
i: for patients with high blood pressure, tuberculosis or heart 
. disease, in old age and in pregnancy — Agarol* can be relied 


on to re-establish the correct pattern of bowel function, 
smoothly and without strain. 


Another feature of treatment with Agarol deserves considera- 
tion —the economy of the preparation. When the unvarying 
high quality, uniformity and reliability of Agarol are remem- 
bered, it is an impressive fact that over a course of treatment 
Agarol is often more economical than the National Formulary 
equivalent. Agarol can therefore be prescribed with confidence 
¥ 


as an effective and economical treatment for every form 
of constipation, 


PACKING. In bottles containing 6 and 14 fluid a A G A R Q L ; 

oxs.: also available in bottles of 14 fluid oss, for 

dispensing only, free of purchase tax whon 

prescribed either privately or on the N.H.S. Paraff Lig 31-75%, Phenolphthal. 132%, 
Agar-ogar 021%, Excipients, etc., to 100. 


NO WARNER PREPARATION HAS EVER BEEN ADVERTISED TO THE PUBLIC 


WilkiamR WARNER and @. 4d Power Road,Llonaon W 4, 
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Hormones 


NATURAL & SYNTHETIC 


FOR ORAL OR SUB-LINGUAL ADMINISTRATION 


ETHINYL 


OXOID) STILBOESTROL (OxoID) OESTRADIOL 


(OXOID) DIENOESTROL (OXxOID) ETH ISTERONE 


METHYL 
(OXOID) OESTRIN 
CHOW) OxOID) PESTOSTERONE 


FOR INJECTION 
(OxOID) OESTRIN (OXOID) PROGESTERONE 


OXOID) STILBOESTROL OXOID TESTOSTERONE 
DIPROPIONATE PROPIONATE 


LITERATURE GLADLY FORWARDED UPON REQUEST 


Thames House, Queen St. Place, London, E.C.4_ Phone; Central 9781 
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A Powerful Oxytocic... 


METHERGIN 


is a preparation of methylergometrine, a semi- 
synthetic ergot alkaloid. Methergin increases 
the frequency of uterine contractions and the 
tonus of the uterus and in this respect is 1.5—2 
times as powerful as ergometrine. Furthermore, 
the duration of its oxytocic effect is prolonged, 
lasting up to 8 hours. No untoward effects on 
blood-pressure have been observed and Mether- 
gin can be administered even in septic cases. 
The introduction of this preparation thus marks 


a real advance in obstetrics. 


Tablets 


Ampoules * Oral Solution 


Literature and samples available on request 


SANDOZ 


PRODUCTS LIMITED 


London, W.1\ 


SANDOZ 


134, Wigmore Street, 
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NEW 
ETHIGON CATGUT 


CARRIES THESE UNIQUE 
EES 


«GAUGED IN ACCORDANCE WITH B.F. (March, 1959) REQUIREWENTS 


MINIMUM AVERAGE KNOT TENSILE STRENGTH EXCESS OF U.s.P. 


LEA HIGHER THAN B.P 
Be, AS 


| thicon consultants will shortly seek 
permission to inspect your. stocks 


and by identification with Test Records 


apply the Guarantee Label to all batches 


meeting the above specification. 


GUARANTEED 
U.S.P. KNOT TENSILE STRENGTH MINIMUM 
GAUGED IN ACCORDANCE WITH B.P. 1953 
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INTERNATIONAL CONGRESS OF GYNAECOLOGY AND OBSTETRICS 
GENEVA : : 26th to 3ist JULY, 1954 


Scientific Programme 
Subject of the Congress: 
PROPHYLAXIS IN GYNAECOLOGY AND OBSTETRICS 
(a) Prevention of Genital Tumour Growth. 
(b) Protection of the Child during Pregnancy and Delivery. 


The speakers will be selected on the recommendation of the National Societies of 
Gynaecology and Obstetrics. 

Main lectures (without discussion) have been planned, in addition, to be given by 
leading scientists on subjects related to the general theme of the Congress ; these lectures 
will deal with chemistry, physics, physiology, anatomo-pathology, experimental medicine, 
genetics, etc. 

During the Congress a scientific exhibit, a programme of scientific films and a 
technical exhibit (medical literature, pharmaceutical and dietetic products, apparatus and 
instruments, hospital equipment, etc.) are planned. 

For further information, please apply to the Secretariat of the Congress, Maternité, 
Geneva, Switzerland, and the Committee of the National Societies of Gynaecology and 
Obstetrics. 

The President : The General Secretary: 
Dr. de Watteville Dr. Geisendorf 


N.B.—Prior to the Congress in Geneva, an International Conference on Thrombosis 
and Embolism will take place in Basle, Switzerland, from 20th to 24th July, 1954. 
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AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY 


Representing 
THE AMERICAN GYNECOLOGICAL SOCIETY, 
THE AMERICAN ASSOCIATION OF OBSTETRICIANS, 
GYNECOLOGISTS AND ABDOMINAL SURGEONS, 
AND TWENTY-SIX OTHER SOCIETIES 
Editor Associate Editors 
G. W. KOSMAK H. C. TAYLOR, JR. W. J. DIECKMANN 
Because it is the only American Journal devoted exclusively to Obstetrics 
and Gynaecology, this Journal, alone, offers you complete coverage on all 
the de velopments constantly being made in these fields in America. 
Abstracts of the important literature from all parts of the world are 
published.- Most of the outstanding medical schools in the United States 
are represented on the editorial board, which consists of forty-two of the 
leading teachers and practising specialists in America. 
The two volumes published annually contain approximately 2,200 pages 
and have about 500 illustrations. They constitute a complete record of 
progress and achievement for the period. 


Nee 


Published Monthly Annual subscription £5 15s. per annum, post free; single copies, 12s. 


THE C. V. MOSBY COMPANY, PUBLISHERS, ST. LOUIS 
AGENT FOR GREAT BRITAIN 


HENRY KIMPTON .“. MEDICAL PUBLISHER 
25 Bloomsbury Way - London, W.C.1 


NOTICES 


Tue JOURNAL OF OBSTETRICS AND GYNAECOLOGY OF THE BRITISH EMPIRE was established 
in 1901 by a group of British Obstetricians and Gynaecologists, and the profits earned have 
been devoted to the maintenance and improvement of the Journal. In January 1951 the 
Journal was transferred by purchase to the Royal College of Obstetricians and Gynaecolo- 


gists. 


The publishers and printers are Messrs. John Sherratt and Son, Park Road, Altrincham. 
The annual subscription is £3 Sy. for Great Britain and Northern Ireland and £3 15s. for the 
Dominions, Colonies, and Foreign Countries. It is payable to the Royal College of Obstet- 
ricians and Gynaecologists at 58 Queen Anne Street, London, W.1. © Overseas subscribers 
should remit by draft payable in London or through the usual agents. 


Books for review should be sent to the Editor. The right of publication of all articles is 


reserved, 


Directions to Contributors 


Original articles for publication are invited and should be sent to the Editor, Professor James 
Young, “Ashfield,” Balcombe Road, Haywards Heath, Sussex. They are accepted on the under- 
standing that they are contributed to this Journal only. Authors are advised to keep a copy 
of all manuscripts. Proofs will be submitted to authors resident in the United Kingdom, but 
to avoid delay or loss the proofs of authors resident abroad wiil be corrected by the 
editorial staff, unless the authors wish to delegate the work to a representative in this 
country. To lessen editorial work it is desirable that authors conform to the following 
conventions : 


PRESENTATION OF MANUSCRIPT 


Double spaced typescript (not carbon ‘ _ initial capital and contraction for the genus 
copies) should be submitted. Italics in the only after a full spelling at the first mention, 
text should be reserved for words in a thus: 
foreign language and as little as possible 


used to indicate emphasis. Clostridium welchii followed by Cl. 


welchii; Bacterium coli—Bact. coli; Bacillus 
Proper scientific names giving both genus tuberculosis — B. tuberculosis; Corynebac- 
and species should be italicized, with an terium diphtheriae—C. diphtheriae. 
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Each sentence should have its proper 
components thus: 


“ Progress: The patient continued to im- 
prove,” NOT 


“ Progress: Went downhill.” 


The author’s name, his decorations, 
degrees and relevant diplomas should appear 
at the head of the paper together with his 
appointment at the time of preparation of 
the text. 


TABLES AND ILLUSTRATIONS 


Tables should be numbered in Roman 
numerals (Table I, Table II, etc.) and set 
out on sheets seperate from the text, with 
indications as to where the author desires 
them to be placed. Illustrations, too, should 
be kept separate from the text and numbered 
in Arabic numerals, Fig. 1, Fig. 2, etc. Each 
figure should have a reference in the text and 
a descriptive legend to be printed under 
neath. This legend should be typed on an 
attached sheet and not written on the back 
of the illustration. The lines in charts should 
not be in colours but in black, and when 
graph paper is used the ruling should be 
grey or faint blue and not brown, red or 
green. The magnification of microscopical 
illustrations should be stated (e.g., = 250). 
X-ray films should not be submitted unless 
the author is not in a situation to have these 
printed, when the Journal will undertake to 
have this done. If the films promise poor 
reproduction the author is advised to send 
line tracings of the appearances instead. 
Authors may be required, at the Editor’s 
discretion, to contribute to the cost of repro- 
ducing half-tone or coloured plates. 


ABBREVIATIONS 


These should be avoided as far as possible. 
Thus “ per cent” should be used instead of 
the symbol “ % ” and such forms as T.B., 
R.B.C., B.P., P.E.T., A.P.H. eschewed. 


Dates should be given as 10th May, 1946, 
and not 10. V. 46. Numbers should be in the 
form of numerals and not words except when 
beginning a sentence, thus “ Fifteen patients 
out of a total of 60 exhibited,” etc. The 
official rather than the proprietary names of 
drugs must be used. The Journal convention 
is gr. for grains; g. for grammes; Kg.; ml. 
(not ¢.c. or c.cm.); mg.; pounds (not 
ounces (not 0z.), etc., and wherever suitable 
the metric equivalent of an English measure 
should be given, for example, when record- 
ing pelvic measurements, size and weight of 
babies, tumours, ete. 

When comparable figures are given, either 
the English or the metric mode must be 
followed, thus: the excretion of urine/24 
hours should be shown in ml. (and not 
ounces) when the urinary or blood-urea is 
given in g./100 ml. 


REFERENCES 

In the text the author’s name should be 
given, with the date of publication and the 
list of authors quoted put at the end of the 
text in alphabetical order as in the Harvard 
Scheme: Author’s name, initials, year of 
publication (in brackets), name of journal 
(italics abbreviated). volume number (under- 
lined) and page number. In the case of books 
the order is: Author’s name, initials, year of 
publication, full title (italics), edition, pub- 

lisher and place of publication, page, thus: 
Brown, H. E., and Jones, B. K. (1943): J. 
Obstet. Gynaec. Brit. Emp.,2, 128 


Sampson, P. (1940): Obstetrics for Midwives. 
2nd edition. Fraser, London. p. 9. 


REPRINTS 

Twenty-five reprints for each author are 
supplied free of charge. An author may pur- 
chase additional reprints if he notifies the 
publishers on the form attached to the proof 
of his paper. 

Contributors from overseas should state 
the required number on their manuscript. 


lo provide enough of all the essential protective factors and at the 
same time to avoid unnecessary excess is the aim in prescribing for 
pregnancy. Supplementation is needed to maintain full health and 
to guard against such complications as, for example, toxaemia, pre- 
mature births, hypochromic anaemia, inability to breast feed and 
dental caries 
By combining in one preparation all the factors needed to ensure 
adequacy, not only is economy effected but the patient is not 


burdened by excessive medication. 


FORMULA: The daily dose provides, at time of manufacture. 

lig.itamin A conc.,B.P (40mg .)2,000 1.u. ferr. sulph. exsic., B.P. 204mg 
fig.vitamin D conc.,B.P.{30mg.) 3001.4. | calc, phosph., B.P. .. 480mg 
wtamn B,, BP. O.6 mg. 

= pot. tod., B.P. not less than .. 15 p.p.m 
vitamin C, 20mg. 
tocoph. acet.,B.P.C (vitamin E I mg. cupr. sulph., B.P. ee t not less than 

40 P.p.m. 


Cost of ncotinamide, B.P 25 me. mang. sulph., B.P.C. .. 


Prescribing 
All V.L. specialt- 


ties are prescribable 
under the NHS 
The cost is im no 


case greater, and in 
some cases less,than 
he officaal prepar 

tions There a single supplement for safer pregnancy, 


equivalent 
of some V.L. 
Specialities 


Climca sampie and medical literature may be obtained on application to :— 


VITAMINS LIMITED (Dept. C.43), UPPER MALL, LONDON, W.6 
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pleasantly flavoured elixir 
for the menopausal patient 


‘MEPILIN’ HITHERTO ISSUED AS TABLETS 
IS NOW ALSO AVAILABLE AS AN ELIXIR 


The association of methyltestosterone and ethinyleestradiol in Mepilin 
produces a more complete response in the treatment of menopausal 
disorders than can be obtained by the use of cestrogens alone. 


The presence of methyltestosterone enables a reduction in cestrogen 


— 


dosage to be made; thus undesirable side effects such as breast turgidity 


and pelvic congestion are avoided and the risk of withdrawal bleeding 1s 


reduced. An increased feeling of confidence and well-being is produced 
which is both mental and physical. 


& ELIXIR 
Each teaspoonful (4 ml.) of Mepilin Elixir and each Mepilin Tablet 
contains ethinylastradiol 0.01 mg. and methyltestosterone 3 mg. 


( 
( 


*‘MEPILIN’ TABLETS DOSAGE: Menorause and geriatric condi- 

Bottle of 25 at 7 - and 100 at 21,7 tions: average cases — 3 tablets or 3 tea- 

‘MEPILIN’ ELIXIR spoonfuls daily. Premenstrual tension and 

Bottle of 4 fl. oz. at 9/- and 20 fi. oz. dysmenorrhiwca — 2 tablets or 2 teaspoon- 

at 34 5 fuls daily from toth to 22nd day of the 
Prices to the Medical Profession menstrual cycle 


SSS 
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Literature and specimen packings are available on request 


THE BRITISH DRUG HOUSES LTD. (Medical Department) LONDON N.1I 
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PRUVAGOL 


NON-STAINING CREAM AND PESSARIES 


supersedes Gentian Violet therapy 


in MONILIA INFECTIONS 
NON-SPECIFIC CERVICITIS 
VAGINAL THRUSH 
PRURITUS VULVAE 


“ Of the 80 cases (of non-specific cervicitis) treated, 70 had rapid relief of subjective 
symptoms, the pruritus and irritation disappearing after two applications.” 


“In 60 cases of vaginal thrush . . . the result was quite striking. Relief was almost 
immediate. All signs and symptoms disappeared within 7 to 10 days.” 


Ref.: British Medical Journal, October |1th, 1952, page 813. 
“Use of Fuchsonium Compound for Non-specific Cervicitis and Vaginal Thrush, 
by D. McKay Hart & C. Hutton Brown. 


PACKINGS: Pessaries in boxes of 12, 50 and 100. 
Cream in tubes with plastic applicators and special hospital packs. 


PRESCRIPTIONS: May be prescribed on forms E.C.10. 


Literature and samples available to the Medical Profession. 


CAMDEN GHEMIGAL COMPANY LTD. 


61 GRAY’S INN ROAD, LONDON, W.C.1 


Sole Agents in South Africa: 
WESTDENE PRODUCTS (PTY. LTD., 22-24 ESSANBY HOUSE, JEPPE STREET, 
JOHANNESBURG 
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Obstetric 
Products 


\ 


PETHIDINE HYDROCHLORIDE ‘B. W. & CO.’ 


The obstetric analgesic of choice. Pethidine hydro- 
chloride is rapidly effective, is free from toxic 
effects on mother and child and does not interfere 
with the normal course of labour. 


*“WELLCOME’...... Injection of HEXCSTROL 
DIPROPIONATE 

An esterified form of hexcestrol with important 
advantages for inhibiting or suppressing lactation. A 
single injection is sufficient in the majority of cases. 


*STILBOFAX’..... STILBEESTROL OINTMENT 
For use where local cestrogen therapy is indicated. 
*Stilbofax’ is especially valuable as an ante-natal 
and puerperal lubricant for the nipples. 


ERGOMETRINE MALEATE, ‘B. W. & CO.’ 


The drug of choice for all obstetric conditions in 
which the characteristic action of ergot is desired. 
Ergometrine Maleate is free from toxic effects on 
the vascular and autonomic systems. 


“INFUNDIN’ PITUITARY (Posterior Lobe) EXTRACT 


A stable extract of posterior pituitary recommend- 
ed for use in certain obstetric emergencies when 
it is desired to overcome uterine inertia. 


* LUBAFAX’..... STERILE SURGICAL LUBRICANT 


An improved surgical lubricant with a wide range 
of usefulness in obstetric practice. Smooth, colour- 
less and non-irritant, *‘Lubafax’ may be readily 
applied to instruments, hands or rubber gloves. 


WELLCOME & (the Wellcome foundation ud) LONDON 


A SPENCER Support for 
Postpartum Low-back Pain 


This patient is 29 years of age, para 2. Patient suffered disabling 
back pain three months after the birth of her second child, 
August 1947, and was confined to bed because of painful 
symptoms. Examination revealed an injury to the sacro-iliac 
joint (possibly caused by a childhood injury to the sacrum) 
with a developing 

arthritic condition. 


A Spencer Support, 
designed with a high 
rigid back, and a 
Spencer Breast Support 
were applied = im 
mediately to relieve 
discomfort, to improve 
posture and body 
mechanics, and to immobilize the sacro-iliac joint. 


As soon as the support was applied, the patient 
experienced relief of symptoms. At the time the 
photographs were taken, the patient had worn her 
Spencer Support three months during which time 
there had been no recurrence of painful symptoms. 
She states that when she attempts to move about 
without the support she is uncomfortable and 
cannot carry out her duties. 


The Spencer Breast Support uplifts the patient’s ptosed breasts into normal position and 
gives added support to the diaphragm and shoulders. 


SPENCER (BANBURY) LTD. 


Consulting Manufacturers of . 
SURGICAL AND ORTHOPAEDIC SUPPORTS 


Spencer House Banbury Oxfordshire 
Tel : Banbury 2265 


BRANCH OFFICES AND FITTING CENTRES: 
MANCHESTER: 38a, King Street, 2 Tel: BLAckfriars 9075 
LIVERPOOL : 79, Church Street, 1 Tel: Royal 4021 
LEEDS: Victoria Buildings, Park Cross Street, 1 (Opposite Town Hall steps) 

Tel. Leeds 330821 
BRISTOL : 444, Queens Road, & Tel. Bristol 24801 
GLASGOW : 86, St. Vincent Street, ©. lel: Central 3232 
EDINBURGH : 30a, George Street, 2 lel: Caledonian 6162 
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This scientist and doctor of medicine rose to great eminence and became Physician 
Extraordinary to James I. He is most famed, however, for his research work on 
the blood and his discovery of its circulation. 
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BLOOD-FLOW ESTIMATIONS AS INDICES OF MAMMARY 
ACTIVITY 
BY 


V. R. Pickies, M.A., M.D., D.C.H. 
Lecturer in Physiology, Medical School, Newcastle upon Tyne 


INVESTIGATION of the problems of human lacta- 
tion is hampered by the lack of convenient and 
quantitative experimental methods. For example, 
there is no generally applicable way of assess- 
ing the amount of responsive glandular tissue in 
the breast before lactation begins. 

It was in the hope of partially meeting such 
needs as this that investigations were begun 
into human mammary blood-flow. Experiments 
on goats by Reinecke, Stonecipher and Turner 
(1941) suggested that the rate of mammary 
blood-flow might be approximately proportional 
to the oxygen consumption of the gland under 
widely differing conditions. There were no 
comparable data on the human gland, but the 
possibility seemed worth inquiring into that its 
rate of blood-flow might prove a useful index 
of its activity. This paper describes mainly a 
detailed study of one subject during 24 months, 
which have included normal menstrual cycles, 
pregnancy, labour, lactation, lactational mastitis 
and weaning; it is supplemented by shorter 
studies of 11 other subjects, and it may enable 
the value of human mammary blood-flow 
estimations to be assessed. 


METHODS 


None of the standard methods of measuring 
blood-flow is directly applicable to the human 
breast. Two special methods have been devised, 
and, although neither gives a direct measure of 
the blood-flow, each measures a quantity closely 
related to it. The first method is a mechanical 
one, called “ baroplethysmography”, and has 
been described in full elsewhere (Pickles, 1952). 
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The second is an application of skin thermo- 
metry, and is described below. Both methods 
have the advantage that they in no way disturb 
the subject; of the two, the thermometric one is 
more readily applied in practice. 

The method of skin thermometry depends on 
the fact that much of the blood from ihe 
glandular part of the breast passes through the 
plexus of superficial veins—a fact that is 
implied when visible dilatation of those veins 
is taken as a sign of pregnancy. Consequently 
the skin temperature over a prominent vein 
near the areola may be expected to reflect to 
some extent the rate of blood-flow through the 
glandular part of the breast. But such skin 
temperatures are dependent on many other 
factors also, and some method must be devised 
to eliminate these as far as possible. One way 
is to compare the temperature over a juxta- 
areolar vein with that at a reference point such 
as the skin of the sternum; such measurements 
have been made with a standard electrical skin 
thermometry set (Cambridge Instrument Com- 
pany). Useful results may even be obtained 
with a comparatively inexpensive mercury skin- 
thermometer, provided the subject is comfort- 
ably warm and the room temperature is kept as 
constant as possible. But these ways of 
measuring skin temperature have proved to have 
less than the desired sensitivity, and conse- 
quently were abandoned as soon as the appa- 
ratus was available for a more convenient and 
sensitive method. 

In this, the breast is loosely enclosed in a 
shaped “Perspex” vessel which nowhere 
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touches the breast itself, so that the temperature 
of the air surrounding the breast may be more 
readily determined and chance variations due to 
air currents minimized. The vessel contains two 
light copper-constantan thermojunctions, one 
suspended in the air and the other attached to 
the skin over a superficial vein in the areolar 
region. A third thermojunction is placed under 
the subject’s tongue. The three couples are 
connected to a simple bridge circuit (Fig. 1) 
including a potentiometer whose dial is cali- 
brated in terms of the ratio 


skin temp.—air temp. (1) 


sublingual temp. —skin temp. 


This ratio is similar to the “ thermal circula- 
tion index ” defined by Burton (1934), which is 
a means of eliminating the purely physical (as 
opposed to the physiological) effects of changes 
in blood or external air temperature. Burton’s 
index, however, involves the rectal instead of the 
sublingual temperature; but the latter is more 
convenient in practice than the former, and an 
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analysis of the results indicates that the greater 
variability of the sublingual temperature is no 
disadvantage. In order to bring the measured 
ratio closer to Burton’s index, it is modified by 
calculating in each instance what it would be if 
a hypothetical rectal temperature always 0.9°F. 
higher than the sublingual temperature were 
used. (This value is the actual mean difference 
in the principal subject of these investigations.) 
An example is given: 

Measured ratio=8.0 

Sublingual temperature (measured)=98.0° F. 

Air temperature near breast (measured)=80.0° F. 
Therefore mammary skin temperature=96.0 F. 


Hypothetical rectal temperature=98.9° F. 
Modified ratio= 


skin temp.—air temp. 


sublingual temp. +0.9° F.—skin temp. 
=(96.0—80.0)/(98.9—96.0) 
= 5.5. 

This ratio is called the modified thermal 
circulation index or M.T.C.1., in terms of which 
most of the results are presented. It is found that 
the values of the M.T.c.1. have a skewed distri- 
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Skin 
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Circuit diagram of instrument used in thermometric method L 


lines, constantan; R. 
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2002; P. 500 helical potentiometer; G, galvanometer (details in text). 
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bution, but their logarithms are distributed nor- 
mally; the more important numerical conclu- 
sions have therefore been evaluated in terms of 
the log,, M.T.C.1. as well as in terms of the 
M.T.C.1. itself. 

Instrumental details, etc. The sensitivity of 
the galvanometer used (Tinsley type 4500, 5422, 
p.t. 2 sec., deflection 165 mm./ A at 50 cm.) is 
such that the M.T.c.1. can readily be measured 
with an error not greater than 0.1 unit, corre- 
sponding to a difference of skin temperature of 
less than 0.05°F. It has been found that 5 
minutes is generally long enough for the poten- 
tiometer dial reading to become almost constant 
after the thermocouples have been applied, 
provided that the subject is thermally comfort- 
able. The actual skin and local air temperatures 
continue to rise for a much longer time, and the 
fact that the dial reading becomes constant 
within a few minutes is one advantage of this 
method. Provision is made for photographic 
recording if desired of any deviations of the 
galvanometer spot from its null position when 
a reading is being taken, thus giving a qualita- 
tive record of any short-term changes in M.T.C.1. 
that may occur. The Perspex vessel is the same 
as that used for the “ baroplethysmographic ” 
method of estimating mammary blood-flow 
(Pickles, 1952), and both thermometric and 
baroplethysmographic records can be made 
simultaneously on the same recording paper. 
For accurate transformation of the ratio (1) 
above, in terms of which the instrument is cali- 
brated, into the M.T.C.1. (2), it is necessary to 
know the sublingual and the local air tempera- 
tures. These have been measured with small 
mercury thermometers every time the M.T.C.I. 
has been determined, but for approximate results 
mean values may be assumed without undue 
error. Had this been done in the series reported 
here, the S.D. of the error introduced thereby 
would have been +0.4 units, which is smaller 
than other sources of incidental variation in 
M.T.C.1. 

A self-contained portable instrument on these 
lines, for direct dial reading of the M.T.C.1. with- 
out photographic recording, has been developed 
in association with the Doran Instrument Co., 
Stroud, Glos., for use in hospital wards and 
clinics. 
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RESULTS 

The menstrual cycle. Estimations of mam- 
mary blood-flow were made on most days during 
3 months by means of the baroplethysmographic 
method on the right breast of the one subject, 
and during 2 later months by means of the 
thermometric method (in its earlier form) on 
the left. The baroplethysmographic results are 
summarized in Fig. 2; the value of F, the 
quantity closely related to the blood-flow rate, 
increased from a mean of 33.7 units during the 
7th to 15th days of each cycle, to a mean of 
47.0 during the 19th to 27th days, with inter- 
mediate values at other times; the difference is 
13.3 units and its S.E.+1.6. The thermometric 
method gave generally similar results: the mean 
excess of the mammary over the sternal skin 
temperature was -0.28°C. during the 19th to 
27th days of the cycles (18 readings) and during 
the remaining days it was —0.42°C. (19 read- 
ings), but the difference is statistically not 
significant. The mean of all the measurements. 
by the thermometric method during these 2 
months was ~ 0.35+0.11°C. (S.E. of mean). 

Comparable results immediately after lacta- 
tion had ceased are given later. 

Pregnancy. Readings were taken by means 
of the earlier thermometric method on the left 
breast, on 52 days during the first 8 months of 
pregnancy, following closely upon those just 
described. The mammary temperature rose 
above the sternal as pregnancy progressed, 
though the method was not sensitive enough for 
accurate determination of details. During the 
first month after the probable date of concep- 
tion, the excess of the mammary over the 
sternal temperature was -0.02°C., which was 
higher by 0.33°C. (P<0.05) than the mean value 
during the preceding 2 months, and it rose 
through intermediate values to a mean of 
+0.33°C. in the Sth and 4th weeks before the 
birth (difference significant: P<0.01). 

In the Sth week before the birth, daily read- 
ings were begun on the right breast by means 
of the more sensitive form of the thermometric 
method. The mean value of the M.T.c.1. (the 
“ modified thermal circulation index ” in terms 
of which the readings are given) during the 
Sth and 4th weeks before the birth was 4.4, 
during the 3rd and 2nd weeks 8.6, and during 
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Mean values of mammary blood-flow as indicated by baroplethysmographic method, during 
the menstrual cycle. The short vertical lines indicate + S.E. of means; the block shows the 
menstrual phase 


the first prepartum week 7.1. The difference 
between the first and second of these figures is 
significant (P<0.001), that between the second 
and third of doubtful significance (0.1<<P<0.2). 
This possible decline in the last week before 
the birth (Fig. 3) will be discussed later in its 
relationship to the cyclical changes found during 
the lactation. 

Prepartum uterine contractions. During the 
3rd and 2nd weeks before the birth the uterine 
contractions were exiraordinarily powerful and 
sometimes quite indistinguishable from those 
of the first stage of labour. Several attempts 
were made to use both the thermometric 
and the baroplethysmographic methods of esti- 
mating mammary blood-flow during an actual 
uterine contraction. The contractions came at 
irregular intervals, and it was difficult to get a 
record of the estimated mammary blood-flow 
during contractions since the latter seemed to be 
inhibited psychogenically by the application of 
the instrument, though this was quite comfort- 


able. Nevertheless, a fairly complete record of 
the changes during one uterine contraction was 
obtained, and is shown graphically in Fig. 4. 
Both methods suggest that the mammary blood- 
flow increased and decreased simultaneously 
with the waxing and waning of the uterine 
contraction; this could possibly be ascribed to 
the passive effect on the mammary blood-flow 
of changes in arterial pressure resulting from the 
uterine contraction, though no blood-pressure 
measurements were made. Incomplete results 
in other instances accord with the same con- 
clusion. 

Labour. Some of the events at this time are 
summarized in Table I. This shows that during 
labour, and for at least 9 hours after, the M.c.T.1. 
changed little, but by 18 hours after labour the 
index had begun to rise. 

Establishment of lactation. During the first 
24 hours after the birth, the mean M.T.C.1. was 
8.0, during the second 9.5, and the third 14.5. 
The baby was put to the breasts 3 or 4 times 
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Measurements of mammary M.T.c.1. during the days immediately before and after parturition 
(P). The phase of primary engorgement and the period of oral administration of 80 mg. of 
diethylstilboestrol (sb) are indicated. The line joins the daily mean values, not shown by 
symbols, where there is more than one reading in a day. 


contraction begins: —- : Maximal : — 


2 3 4 6 7 


min 
Fic. 4 
Changes in indicated mammary blood-flow by means of the thermometric method (@ — @) 
and the baroplethysmographic method (o———o), during a strong uterine contraction 13 days 
before parturition. No thermometric estimates are available for the first three minutes since 
the sublingual thermocouple was inserted only at 0 min. and thermal equilibrium was not 
yet reached. The initial vertical line represents mean + S.D. of plethysmographic readings 
during a preceding period with no uterine contraction. 
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+18 1.1 97.8 


+24 96.8 


a day, and although surplus colostrum was fre- 
quently and thoroughly expressed digitally by 
Waller’s method (1938), on the 3rd day the 
breasts became uncomfortably tense. The 
secretion was “ profuse”, but it was imprac- 
ticable to estimate its quantity. While the 
breasts were becoming “engorged”, on the 
3rd and 4th days, the M.T.c.1. declined from 
its previous high values; and when diethylstil- 
boestrol (10 mg. 4-hourly) was given on the 
advice of the physician in charge to relieve the 
engorgement, the M.T.C.1. rose again to very high 
values (Fig. 3). The milk secretion did not seem 
to diminish until the 6th day postpartum, by 
which time 80 mg. of diethylstilboestrol had 
been given over a period of 36 hours. On the 7th 
and &th days the milk secretion continued to 
decline, until it became barely adequate for the 
baby’s requirements; the M.T.C.1. declined pari 
passu. From the 3rd week onwards, lactation 
was established and adequate. 

Menstrual cycle during lactation. The Ist 
menstrual period began on the 28th day post- 
partum and, after a little early irregularity, the 
cycle recurred with its normal length of 27 to 
28 days. Except for the 2nd one, which was 
very short and scanty, the discharges seemed 
quite normal and the waking mouth temperature 
also increased in the normal way during the 
luteal phase. This early return of an overt 
menstrual cycle provided an unusual opportunity 
of observing the effects of the presumed hor- 
monal and other changes on some aspects of 
lactation. 

For convenience of analysis, the various 
readings during the different menstrual cycles 
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TABLE I 
Changes in M.1.C.1. shortly before, during and after labour 


First stage contractions. 
Late first and second stage contractions. 


Ethisterone 25 mg. given to relieve after-pains 


have been averaged within the framework of a 
“ physiological month”, ending rather than 
beginning with the menstrual period, and 
sub-divided into 6 groups of 4 days and | of 
3. The first days of the different menstrual 
periods are made to coincide and the other days 
counted forwards and backwards from the first 
day. The discrepancies between the actual 
durations of the different cycles and the dura- 
tion of the “ standard month” affect only the 
first 2 of the 7 groups of days; otherwise, with 
very few and negligible exceptions, the different 
months are equally represented by this method 
of grouping. The values of the M.T.c.1. during 
a “prepartum ” month, ending with the first 4 
days after the birth instead of the correspond- 
ing days of a menstrual period, have been 
similarly analyzed. 

The baby was weighed usually at weekly 
intervals until mixed feeding was begun during 
the 6th month, in order to give some indication 
of the amount of milk secreted. From these 
weighings the mean figures for the daily weight- 
gain shown in Fig. 5 have been derived. 

The M.T.C.1., similarly averaged in the dif- 
ferent months, is also shown in Fig. 5. Like the 
baby’s weight-gain rate, the M.T.C.1. is maximal 
about mid-cycle and minimal about the 
beginning of the menstrual period. The “ pre- 
partum” month gives a generally similar 
graph, except that the M.T.C.1. rises more rapidly 
after the birth than in the corresponding days 
after the menstrual period. 

Further evidence supports the provisional 
conclusion that the secretory activity of the 
breasts declines during each premenstrual week. 
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Early in lactation, milk secreted in excess of the 
baby’s requirement was often expelled spon- 
taneously when the draught or ejection reflex 
occurred without obvious stimulus; but these 
ejections almost ceased during the week preced- 
ing the 2nd menstrual period, occurring only 
rarely thereafter, though the baby’s rate of 
weight-gain was approximately constant. Again, 
it was about one week before the 9th menstrual 
period that lactation ceased in the right breast, 
on which these observations were made, though 
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Mean values during the different phases of the 27-day 
cycle of: (1) waking sublingual mouth temperature; 
(2) M.T.C.1. during prepartum ” month, with parturi- 
ton (P) and the first 4 days postpartum: (3) M.1.c.1. 
during next 9 cycles except 3rd and 4th for which no 
values are available; (4) baby’s weight-gain during 
first 5 months, except first 12 days, when feeding, etc., 
was irregular. The block indicates the menstrual 
periods. Where the differing lengths of the actual 
cycles may affect the validity of the mean values, 
these are shown by broken lines. In (3), the first two 
means are affected by the extraordinarily high values 
immediately postpartum (see Fig. 3); elimination of 
these, for more valid comparison with (4), gives the 
values shown by dotted lines. 
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it continued in response to the baby’s demand 
for a few days longer in the left breast. Finally, 
the subject’s independent judgment supported 
the same conclusion. 

The statistical significance of the differences 
shown in Fig. 5 has been tested by comparing 
the means for the 10 days, comprising the 6 
immediately before and the first 4 after the 
beginning of the menstrual period, with the 
corresponding means for the rest of the month. 
The difference in the mean weight-gain is such 
that 0.1<<P<0.2; and for the M.T.c.1., P<0.001. 

Lactational mastitis. On occasions, 
beginning on the Ist, Sth, and 9th days after the 
beginning of different menstrual periods, the 
subject developed mild lactational mastitis. 
Some aspects of the worst instance are sum- 
marized in Fig. 6; in this case the inflamed 
area was that underlying the usual site at which 
the areolar thermocouple was applied, and it is 
not surprising that the M.T.C.1. increased above 
its preceding and following values. 

The draught or milk-ejection reflex. This 
occurred in the following circumstances: (1) in 
response to the physical stimuli of suckling 
or of digital expression of milk; (2) in 
response to the “conditioned” stimulus of 
preparation for suckling; (3) in the early weeks, 
when more milk was secreted than the baby re- 
quired, 15 to 20 ml. of milk being ejected several 
times a day from each breast without apparent 
cause; (4) in the early weeks, in response to 
cutaneous thermal stimulation, as on entering 
or leaving a hot bath; (5) about 4 to 1 minute 
after an orgasm. It is well known that the 
ejection reflex occurs in the first three of these 
conditions, but the last two are not usually de- 
scribed. There was no evidence to suggest that 
the activity of the ejection reflex varied with the 
different phases of the menstrual cycle, except 
secondarily to the amount of milk secreted. 

The orgasm was accompanied by a transient 
diminution in the M.T.c.1., which was minimal 
at the climax. On one occasion a second 
minimum occurred | minute later, at the time 
at which the milk-ejection reflex was sometimes 
manifest. 

Long-term changes during lactation and 
weaning. The mean values of the M.T.c.1. during 
9 of the 11 consecutive 27-day months, as 
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Fic. 6 
Sublingual temperature and M.1.c.1. before and during a mild attack of lactational mastitis. 


@ —-@ M.I.C.1. as measured directly; + 
correlation found to exist 
value not accurately determinable. 


between M.T.C.1. 


—~+ M.1.C.1. corrected on the basis of a negative 
and sublingual 
Nov. 27, nasal “cold”; 


temperature; ?, ?, very high 
Nov. 29, malaise; Nov. 30 to 


Dec. 1, mastitis of right breast, promptly treated with penicillin. 


defined on a previous page, are summarized in 
Fig. 7. The high values of the first 8 months 
gave way to lower values as lactation declined. 

Menstrual cycle after lactation. Individual 
readings are shown in Fig. 8. Their variations 
are readily explained on the assumptions that 
the M.T.C.1. gradually declines when feeding is 
aiscontinued, but is transiently increased by the 
stimulus of suckling (e.g. 6th June); and that 
otherwise the breast reverts to the cycle of 
activity described under the heading “ The 
menstrual cycle’’. 

Results on other lactating subjects. The 
correlation between the mean excess of mam- 
mary over sternal skin temperature during the 
7 to 10 days postpartum, and the state of breast 
feeding at 6 weeks, in a series of 10 cases is 
shown in Table II. 

A less complete series of M.T.C.1. measure- 
ments on One other subject gave a mean value 
of 6.2 during the 3rd and 2nd prepartum weeks, 


4.5 during the Ist postpartum week, and 7.4 
during full lactation (3rd to 6th weeks post- 
partum). 


DISCUSSION 


Neither the baroplethysmographic nor the 
thermometric method gives a direct measure of 
mammary blood-flow; but the general agreement 
between the methods in all instances where a 
comparison has been made, as well as the 
theoretical basis of each method, makes it seem 
highly likely that the readings give essentially 
valid estimates of changes in mammary blood- 
flow. Since the latter is not measured directly, 
it is referred to as the “indicated mammary 
blood-flow 

Of the results achieved, some confirm well- 
known facts while others give new information 
about human mammary physiology or suggest 
clinical applications in the supervision of breast 
feeding. 
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Fic. 7 
Mean values of M.T.c.1. of right breast during all the months for which 
readings are available (broken line, scale on left), and corresponding 
means of log,, M.T.c.1. (unbroken line, scale on right) 


P=parturition. W=weaning. 


(R breast) 


MTCI 
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M.T.C.1. of right breast, and last feeds during weaning from right and left breasts, as indicated by 


arrows. Blocks indicate menstrual periods. The last few feeds from the left breast were given 
on the baby’s demand rather than to relieve the breasts, lactation being then scanty. 
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TaBLe Il 
Correlation between the mean value of the excess of mammary over sternal skin tempera- 
ture during the 7th to 10th days postpartum, and the state of breast feeding at 6 weeks; number 
of cases in each group shown (10 in all). 


lemperature difference in °C. 
Lactation successful 

Complementary feeds necessary 
Lactation abandoned 
Therapeutic suppression of lactation 


The increase in the indicated mammary blood- 
flow in the non-lactating breast during the 
luteal phase of the menstrual cycle accords well 
with Speert’s description (1941) of the premen- 
strual development of both the parenchyma and 
the vascular stroma in the monkey’s mammary 
gland. Although direct proof of a similar 
development in the human breast has been both 
offered and disputed, the reports in McCance, 
Luff and Widdowson’s survey (1937) among 
others that “ breastsensations” are most frequent 
premenstrually may well have a similar explana- 
tion. It seems very likely that there is great 
individual variability in the extent of this pre- 
menstrual development, and Engel (1947) has 
suggested that this may be a useful indication 
of the amount and responsiveness of the glandu- 
lar tissue, and hence of the likelihood of success 
in lactation later. Assessment of the degree of 
premenstrual development could probably best 
be made by comparing the indicated mammary 
blood-flow on the 10th to 12th and 25th to 27th 
days of a 28-day cycle. 

The increase in the indicated blood-flow 
during pregnancy confirms common observation. 
Three weeks before the birth, the indicated 
flow had reached the high value that was 
maintained during the greater part of the lac- 
tation. This suggests that the breast had 
even then reached an adequate stage of develop- 
ment, and accords with the fact that lactation 
may follow quite normally after a premature 
birth. The apparent decrease in the indicated 
blood-flow during the week before the birth, if 
it proves to be a general characteristic, raises the 
question of whether these measurements may 
enable the date of delivery to be foretold. In 
this instance, if the general pattern of the 
cyclical variation that was already apparent in 
the prepartum month had been known, it would 


0.5-0.9 <0.5 
0 
0 


>1.5 1.0-1.5 


have been possible to make a reasonable guess 
at the date of delivery perhaps 3 or 4 days 
beforehand—which, since the S.D. of the dura- 
tion of pregnancy is about 10 days, would have 
been an improvement on the standard method 
of reckoning from the date of the last menstrual 
period. The readings on the second subject 
confirm this suggestion. 

The variations in the indicated blood-flow 
after parturition generally agreed well with the 
variations in milk secretion, both in the one case 
studied in detail and the 10 others summarized 
in Table If. There was one marked exception 
to this: during the stage of primary engorge- 
ment the indicated blood-flow fell from its 
previous high level, and rose again when diethyl- 
stilboestrol began to be given in high dosage; 
yet the milk secretion did not seem to vary 
markedly at this time. The pressure developed 
inside an engorged breast may well be enough 
to impede the flow of blood through the capil- 
laries, and the partial ischaemia may contribute 
to the tissue damage resulting from engorge- 
ment (Waller, 1938). If it is generally true that 
the simply engorged breast, in spite of its pain- 
fulness, has a lower blood-flow and is therefore 
cooler than normal, this fact may enable 
engorgement to be distinguished from the early 
stages of the more serious condition of mastitis, 
in which the breast is generally considered to 
be warmer than normal. 

The sharp rise in estimated blood-flow within 
a few hours of the administration of diethyl- 
stilboestrol, although the engorgement had not 
then been relieved, may be explained by the 
Suggested mammary vasodilator action of 
oestrogens (Mixner and Turner, 1942). 

The first appearance of a menstrual period as 
early as the 28th day postpartum was itself a 
most unusual event, which had not occurred 
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after the birth of the subject's two older children 
(nor had diethylstilboestrol been given then). 
The corresponding cyclical changes in lactation 
suggest an issue of immediate practical 
importance. It is found that the activity of the 
breasts is diminished both before and during the 
menstrual period. That lactation is less during 
the period is generally accepted by paediatric 
writers, but it has usually been attributed (if to 
anything) to a “ menstrual toxin ”, and the pre- 
menstrual decrease has escaped notice; such a 
decrease is, however, apparent in a graph 
published by Eltz (1932) (Abb. 5) and is 
mentioned by Pfeiffer (1883). An alterna- 
tive explanation to the “menstrual toxin” 
theory, better accounting for the premenstrual 
decline, is suggested by the known inhibitory 
action of oestrogen-progesterone combinations 
on lactation in rodents (Masson, 1948, and 
several other reports). Romani and Recht 
(1948) found that progesterone decreased the 
amount of oestrogen necessary to inhibit human 
lactation, but they thought of this method of 
inhibition rather as a small modification of the 
standard high oestrogen-dosage method, and the 
progesterone: oestrogen ratios they used were 
much lower than that found optimal in rodents. 
The present results suggest that to inhibit lacta- 
tion progesterone and oestrogen together in more 
physiological than pharmacological quantities 
may provide a desirable alternative to the not 
altogether satisfactory high-oestrogen method. 


SUMMARY 


A thermometric method of measuring changes 
in human mammary blood-flow is described. 
This and a plethysmographic method described 
elsewhere have been used in a long-term study 
on one subject during menstrual cycles, preg- 
nancy, labour, lactation, lactational mastitis and 
weaning, and in shorter studies on 11 other 
subjects. 

The non-lactating breast showed a minimal 
indicated mammary blood-flow (i.m.b.f.) during 
the follicular phase and a maximal value 
towards the end of the luteal phase. 

The im bf. 
pregnancy. 


increased markedly during 
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Prepartum uterine contractions were accom- 
panied by transient increases in i.m.b.f. 

The i.m.b.f. rose rapidly after parturition 
and thereafter showed regular fluctuations with 
the menstrual cycle, which reappeared very 
shortly after the birth in the principal case 
reported. The milk production, as estimated 
from the baby’s weight-gain, fluctuated simi- 
larly; both quantities declined during each luteal 
phase to a minimum about the beginning of the 
menstrual period. 

Primary engorgement of the breast was 
accompanied by low values of i.m.b.f., diethyl- 
stilboestrol administration initially by high 
values, and lactational mastitis by high values. 

After weaning, the i.m.b.f. declined to a low 
value and reverted to the type of cyclical varia- 
tion found before the pregnancy. 

The circumstances in which the milk-ejection 
reflex occurred are listed. 

A series of 10 other cases suggested a good 
correlation between the early i.m.b.f. and the 
subsequent course of lactation. 

The physiological significance of these results 
and their possible application to clinical practice 
are discussed. 


I am grateful for the grant made by King’s 
College, Newcastle upon Tyne; for facilities 
offered by Mr. Linton Snaith; for a series of 
mercury skin-thermometer readings made by 
Dr. Doreen Stein; and for the great co-opera- 
tiveness of the subjects. 
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PADDINGTON Hospital is a large general hospital 
of approximately 500 beds, containing among 
its special departments a modern maternity unit 
in which 2,000 deliveries take place annually. 
There is a single X-ray department, at present 
in the process of being fully equipped and 
modernized, which deals with about 12,000 
attendances from all departments each year. 

Two years ago we found that, while we were 
convinced of the value of X-ray pelvimetry as 
an adjunct to the clinical assessment of cephalo- 
pelvic disproportion, none of us had sufficient 
experience of any one method to make full use 
of the radiological findings or to make a con- 
fident prediction concerning the outcome of 
labour. Our requirements were therefore a 
simple system of X-ray pelvimetry and cephalo- 
metry, neither too complicated nor too time- 
consuming to interfere with the working of a 
busy general X-ray department, and a method 
of assessing the findings which called for no 
special skill or experience. 

The “Graph Method,” as described by 
Chassar Moir (1946, 1947, 1949) appeared to 


Anode film 


Projection distance (cm.) K.V.P. 
Lateral (erect) 100 80-85 
A.P. (supine) 100 75 
Supero-inferior or “ Plan” 100 82-85 

view of the inlet 
Subpubic Arch 100 80 


(Chassard Lapine) 


fulfil our needs most closely and we are now in 
4 position to assess its value to us in the light of 
our experience during the past 2 years. In order 
to keep the technique as simple as possible, the 
additional apparatus described by Moir, viz. the 
wooden pegs for the lateral radiograph, the wire 
hoops for the “ plan” view of the inlet, and the 
stool for the outlet view, have not been em- 
ployed. The only special equipment has been 
a simple apparatus for measuring the symphysis- 
film distance and a centimetre scale for attach- 
ment to the intensifying screen to cover various 
object film distances. A request and report 
form was prepared, as shown in Fig. 1, with a 
detachable strip at its lower end to be completed 
by the obstetrician after delivery and returned 
to the X-ray Department. 

The radiological technique has not differed 
greatly from that described by Moir but a 
shorter anode film distance of 100 cm. has been 
used with a Potter Bucky diaphragm. The fol- 
lowing are the details of the basic radiographic 
exposures employed on a 2-square-mm. focus 
rotating anode tube: 


M.A. Time (sec.) 
100 3-§ | Potter Bucky diaphragm 
100 2 {| and screens 
100 4-5 Blue or Red Label Film 
100 3 Ilford / Kodak 
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In our early cases the A.P. projection was not 
used and the interspinous diameter was cal- 
culated from the “ plan ” view of the brim. How- 
ever, it was soon realized that inaccuracy was 
likely to result as in a proportion of cases iden- 
tification of the spines was difficult and we are 
now of the opinion that the time occupied in 
taking the extra projection is easily offset by the 
greater accuracy obtained. 

Radiographic investigation was seldom 
requested before the last few weeks of preg- 
nancy and whenever possible the examination 
was delayed until the 37th week. In head pre- 
sentations the lateral radiograph was used for 
cephalometry, and, when the bi-parietal dia- 
meter could not be identified clearly, an estimate 
of its length was obtained by measuring the dia- 
meter of the greatest circle which could be 
drawn within the bony outline of the head. In 
a small proportion of cases it was possible to 
repeat the cephalometry after an interval of 2 
or more weeks. As a result we have formed the 
opinion that, while growth of the head un- 
doubtedly takes place during the final weeks of 
pregnancy, the increase of 2 mm. per week in 
the bi-parietal diameter estimated by Moir is 
probably excessive and we believe that | mm. 
per week is nearer the truth. (Recently we have 
had the opporiunity of discussing this matter 
with Professor Moir and are interested to learn 
that he has revised his views and has come to 
a somewhat similar conclusion independently.) 

In the few cases in which cephalometry was 
not possible or where the findings were ob- 
viously erroneous, due generally to displace- 
ment of the head from the midline, a prediction 
was given using a hypothetical head with a bi- 
parietal diameter of 9.4 cm. and stating clearly 
in the report that the forecast was only likely 
to be correct if the head proved to be of average 
size. 

Two years ago we decided to review our 
results in a manner similar to that employed by 
Williams and Phillips (1946) and Williams and 
Arihure (1949) after 300 cases had been ex- 
amined. However, as one of us (G.K.), is shortly 
leaving the hospital, the present communication 
consists of a review of the 160 cases investigated 
to date. These have been consecutive and have 
all been delivered in the hospital where careful 
notes have been made of the progress of labour 
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and the method of delivery. The selection of 
material for X-ray investigation has been 
similar to that of Williams and his co-workers, 
being referred to the X-ray Department by the 
consultants or by registrars who are Members 
of the College of Obstetricians and Gynaeco- 
logists or who are preparing for the examination 
for membership. With the exception of a few 
cases of breech presentation in primigravidae, 
each patient has been referred for X-ray inves- 
tigation because disproportion was suspected 
and because the case presented a clinical prob- 
lem to the obstetrician in charge. 

In the assessment of our results we have 
departed slightly from the interpretation of the 
graphs advocated by Moir. In compiling these 
he took into account the duration of labour and 
utilized them to forecast “ easy ” or “ difficult ” 
delivery. By “easy” delivery he meant a spon- 
taneous delivery ocurring within 30 hours in a 
primigravida or 24 hours in a multipara. This 
implies the assumption that the length of labour 
is dependent upon the presence or absence of 
disproportion. To this we cannot entirely sub- 
scribe as we consider that the strength of the 
uterine contractions and the position of the 
occiput are probably of greater importance. 
Furthermore, we are not certain of the role 
played by disproportion in the production of 
inertia and malposition. Thus the predictions 
have been based entirely on the degree of dis- 
proportion shown on the graphs and in the 
assessment of the results no consideration has 
been given to the length of labour. For example, 
a forecast of normal delivery has been con- 
sidered correct regardless of the time occupied 
in its achievement and similarly a forecast of 
operative delivery has been considered wrong 
if spontaneous birth occurred even after an 
unduly long and tedious labour. 

In our estimation, one of the main advantages 
of the graph method is that the personal element 
is reduced to a minimum and, provided the 
measurements are made correctly, their inter- 
pretation becomes almost automatic. However, 
with increasing experience, ceriain modifications 
in the predictions have been made in the pre- 
sence of such unfavourable factors as flattening 
of the sacrum, disproportion at more than one 
level, posterior position of the occiput, etc. In 
a few cases these modifications have proved of 
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value but have not coniributed significantly to 
the results. 


The charts produced by Moir have proved 
applicable in practically all the pelves examined 
but we have met a few cases in which the point 
obtained by charting the antero-posterior dimen- 
sion vertically and the transverse dimension 
horizontally has fallen outside the chart. No 
difficulty arises if it is above or to the right of 
the chart as this occurs in cases with long dia- 
meters, but the interpretation becomes more 
problematic if the point lies below or to the 
left. For example in a rachitic flat pelvis brim 
measurements of 9 cm. in the antero-posterior 
diameter and 13 cm. in the transverse produced 
a point below and to the right of the chart. 
Similarly, in another case, an available trans- 
verse brim diameter of 10.2 cm. caused the point 
to fall to the left of the chart. 


While our experience of this type of difficulty 
is very limited, we feel that it is probably safe 
to extrapolate the graphs within limits below 
and to the right, but would hesitate to recom- 
mend their extension to the left. 


ASSESSMENT OF THE RESULTS 


In assessing our results we have adopted the 
style of Rohan Williams and his associates and 
have produced almost identical tables so that 
the accuracy of the two systems of reaching a 
prediction may be compared. This method of 
assessment carries with it certain obvious 
fallacies. For example, good results may be 
inflated by the inclusion of a high proportion of 
cases without disproportion, or the assessor may 


Disproportion Groups 


Total cases 
Not assessable 
Correct 
Forceps aided, no disproportion ... 
Incorrect 
Substantially correct 
Total assessable 


coh 

Forceps aided, no di tio 

orceps aided, no disproportion 

852 Incorrect 

«4! Substantially correct 


TABLE 
Disproportion Groups and Follow-up Assessrients 
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be unduly lenient in favour of the radiologist in 
his assessment of the accuracy of the prediction. 
However, it would be illogical to include only 
those cases with radiological evidence of dis- 
proportion as all have been investigated because 
clinical disproportion was suspected by ob- 
stetricians of experience. Our assessor (P.W.) 
has studied carefully the publications of Williams 
and his co-workers and has tried to adopt an 
attitude as strict in his assessments. 


DISPROPORTION GROUPS 
The cases have been divided into four groups 
as follows: 


1. No Disproportion. disproportion 
shown on the brim, the cavity or the outlet chart. 
2. Minor Disproportion. Disproportion of 
not more than 2 mm. on the brim chart or of not 
more than 4 mm. on the cavity or outlet chart. 


3. Moderate Disproportion. Disproportion of 
more than 2 mm. but not more than 4 mm. on 
the brim chart or of more than 4 mm. but not 
more than 7 mm. on the cavity or outlet chart. 


4. Severe Disproportion. Disproportion of 
more than 4 mm. on the brim chart or of more 
than 7 mm. on the cavity or outlet chart. 


From Table I it will be seen that of the 131 
assessable cases the prediction proved to be 
substantially correct in 91.6 per cent. 


The non-assessable cases. Of the 29 non- 
assessable cases, 28 were delivered by Caesarean 
section without a satisfactory test of the pre- 
diction. These are discussed in detail in the 
paragraph headed “The Caesarean Section 


None Minor Moderate Severe Total 
106 25 13 16 160 
9 5 4 11 29 
82 17 6 4 109 
10 1 0 0 11 
5 2 3 1 11 
92 18 6 4 120 
97 20 9 5 131 


84.53 83.21 
10.31 5 8.39 
5.15 10 8.39 


94.84 90 91.6 
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Cases”. In the remaining case, cavity dispro- 
portion was forecast sufficient to cause delay 
requiring forceps, but, as the forceps were 
applied early in the second stage on account of 
pulmonary tuberculosis, it is considered to be 
not assessable. 


The forceps-aided, no-disproportion cases. 
Spontaneous delivery was forecast in the I1 
cases included under the heading “ Forceps 
aided, no disproportion”. As the forceps were 
applied for indications other than disproportion, 
and as disproportion was not encountered 
during delivery, the predictions are considered 
to be substantially correct. 


DISCUSSION OF THE RESULTS IN RELATION TO 
THE DISPROPORTION GROUPS 


Group—No Disproportion 

Of the 160 cases examined, 106 are included 
in this group. This might suggest to the reader 
that a large number of normal pelves were 
radiographed unnecessarily. This, however, is 
not so, as in a high proportion of these cases 
considerable pelvic contraction was present in 
one or more diameter, but was compensated for 
by roominess in another direction. 

During our investigation and in the prepara- 
tion of this communication we have realized 
repeatedly the inadequacy of methods, still pre- 
valent, of assessing the capacity of the pelvis 
and even determining the conduct of labour on 
the length of one diameter only. This applies to 
all levels, but is nowhere better demonstrated 
than at the outlet, where the disadvantages of 
a very narrow subpubic angle may be overcome 
easily by an adequate posterior sagitial diameter. 

In this group the prediction ‘proved to be sub- 
stantially correct in 94.84 per cent of cases and 
as a result we feel that a forecast of “ spontane- 
ous delivery—no disproportion ” can be accepted 
by the obstetrician with a high degree of con- 
fidence. 

Of the 5 instances of incorrect prediction, in 
4 pelvic contraction of at least 1 cm. (Oxford 
selected figures) was present in one or more dia- 


meter and it is possible that with greater flexion © 


of the head or with a more favourable mechan- 
ism spontaneous delivery might well have 
occurred. In the Sth case post-partum investi- 
gation disclosed a technical error, in the absence 
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of which the case would have been placed in the 
“ moderate disproportion ” group. 


Group—Minor Disproportion 

Of the 25 cases in this group, 5 are non-assess- 
able as Caesarean section was performed for 
indications other than disproportion. Seventeen 
of the remainder were delivered spontaneously 
and in 3 forceps were used. This confirms Moir’s 
view that disproportion of less than 2 mm. in 
the brim graph, or 4 mm. in the cavity or outlet 
graph, will not interfere seriously with vaginal 
delivery. 

The 2 incorrect predictions resulted from 
undue optimism in one and undue pessimism in 
the other. 


Group—Moderate Disproportion 

As far as radiological assessment is concerned, 
this is the truly borderline group and, as might 
be expected, it contains the highest proportion 
of incorrect predictions. It is here that unpre- 
dictable factors, such as the strength of the 
uterine contractions and the mouldability of the 
foetal head, exert their maximum influence and 
so we are of the opinion that this is the group in 


which trial labour has its greatest value. 

Of the 9 assessable cases, 4 were delivered 
spontaneously, 2 were delivered by Caesarean 
section following failed trial labour, and forceps 
were used in 3 on account of disproportion. 


Group—Severe Disproportion 

Of the 16 cases in this group, 12 were 
delivered by abdominal section and 3 with for- 
ceps. In the remaining case, severe dispropor- 
tion was shown in the cavity chart mainly in 
consequence of a bi-parietal measurement of 10 
cm. The patient was delivered spontaneously 
and it is thought that the faulty prediction 
resulted from an error in cephalometry prob- 
ably due to displacement of the head from the 
midline. 


THE CAESAREAN SECTION CASES 


In the series of 160 cases, 32 patients were 
delivered by Caesarean section. 

The prediction could not be tested in 28 
(not-assessable). Twenty-one of these were 
elective operations. Of the remaining 7, in 5 
spontancous delivery had been forecast. In each, 
despite uterine inertia, descent of the head was 
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Taste Il 


Disproportion 
group 


Clinical 


conduct Total 


None 10 
Minor 
Moderate 


Severe 


Caesarean 
section 
(32 cases) 


waws 


None 
Minor 
Moderate 
Severe 


Forceps delivery | 
(24 cases) 


None 
Minor 
Moderate 
Severe 


Trial labour 
(29 cases) 


taking place but termination of labour became 
necessary on account of foetal distress. In none 
was the cervix more than 3-fingers dilated and 
all had laboured for longer than 36 hours. 
Spontaneous delivery was considered unlikely 
in the other 2 cases. Engagement of the head 
had not taken place after labour lasting 25 hours 
and 32 hours respectively, but they are con- 
sidered to be non-assessable as inertia was 
marked and in neither was the cervix more than 
half dilated. 

The prediction was correct in 2 of the 4 assess- 
able cases. Severe disproportion was forecast 
and in both cases trial labour failed. The pre- 
diction of spontaneous delivery was wrong in 
the other 2 as termination of labour by abdomi- 
nal section proved necessary on account of 
disproportion. 

The indications for Caesarean section in the 
32 cases are shown in Table III. 


Analysis of Caesarean Sections, Forceps Deliveries, and Trial Labours in Terms of Disproportion Groups 


Forceps 
aided—no 
disproportion Incorrect 


Not 


assessable Correct 


0 0 
0 0 


wn 


THe Forceps Cases 


There were 24 forceps deliveries in the series 
of 160 cases (see Table IV). 

In the “no disproportion ” group there were 
14 cases. The forceps were applied in 10 of these 
for indications other than disproportion and 
delivery was easily accomplished (2 for persis- 
tent occipito-posterior, 2 for maternal distress, 
2 for foetal distress, 2 for rigid soft parts, 1 for 
mitral stenosis and 1 for pulmonary tuber- 
culosis). In the remaining 4 cases the predictions 
are assessed as incorrect as disproportion was 
considered to be present at the time of delivery. 
The position of the occiput was posterior in 2 
of these and manual rotation of the head was 
performed before applying the forceps. In the 
3rd case, disproportion was encountered at the 
outlet and in the 4th disproportion was so 
marked that X-ray of the pelvis was repeated 
in the puerperium. This confirmed the presence 


Taare Il 


Indications for Caesarean Section under Disproportion Groups 


Indication 


Previous Caesarean section 
Elective C.S. for disproportion 
Malpresentation 
Failed trial labour 

Uterine inertia 

Uterine inertia and foetal distress 
Toxaemia 


Group totals 


Case numbers in disproportion groups 


None Minor Moderate Severe Total 


0 


|_| 
5 
3 1 0 
0 10 
0 
0 
0 0 
0 
{re | 0 0 
0 
2 1 4 
a 1 0 9 12 
an 3 0 0 3 
1 0 0 
1 4 6 
1 1 0 2 
: 10 5 12 32 
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TaBLe IV 
Indications for Forceps Application under Disproportion Groups 


Indication 


Persistent occipito-posterior 
Foetal distress ... 

Mitral stenosis 
Disproportion 
Pulmonary tuberculosis ... 
Maternal distress 
Rigid soft parts 
Uterine inertia 


Group totals 


of severe pelvic contraction and it is thought 
that the wrong prediction resulted from a tech- 
nical error on the first occasion. 

In the “minor disproportion” group there 
were 3 cases. In | delay in the cavity was fore- 
cast and is assessed as correct as mid-forceps 
delivery proved necessary. Spontaneous delivery 
was forecast in the other 2 cases and | is 
assessed as incorrect as disproportion was 
encountered at delivery. The other is considered 
to be substantially correct as the forceps were 
applied on account of uterine inertia and an 
easy delivery followed. 

In the “ moderate disproportion ” group there 
were 4 cases, disproportion being predicted 
correctly in 2. The 3rd is considered to be non- 
assessable as the forceps were applied at the 
onset of the 2nd stage on account of pulmonary 
tuberculosis. In the 4th case, spontaneous 
delivery was forecast but forceps application 
proved necessary in the presence of delay due 
to disproportion. 

In the “severe disproportica” group, there 
were 3 cases and in all severe difficulty was pre- 
dicted. It is interesting to note that 2 of the 
babies died, suggesting that Caesarean section 
would have been the correct method of delivery. 


THe TRIAL LaBours 


There were 29 trial labours in the series of 
160 cases. In the “no disproportion” and 
“minor disproportion” groups there were 17 
cases in 3 of which the prediction proved wrong. 

In the “ moderate disproportion ” group, the 
truly borderline group, there were 6 cases and 
3 of the predictions were incorrect. 


“ 


Case numbers in disproportion groups 


None Minor Moderate Severe Total 


he 
Nr 


There were 6 trials in the “ severe dispropor- 
tion” group and the | incorrect prediction is 
thought to have been due to an error in the 
cephalometry. 

While Moir makes no claim that the graph 
method provides exact information as to when 
Caesarean section is indicated, he states that if 
appreciable disproportion is revealed in the 
brim graph (head size 2 mm. or more on the 
wrong side) it is generally prudent to perform 
an elective Caesarean section. Our experience 
leads us to disagree with this; and we now 
advocate trial labour in all cases of brim dis- 
proportion except when the disproportion is 
obviously gross. 


THE STILLBIRTHS AND NEONATAL DEATHS 


In the series of 160 cases there were 7 still- 
births and 2 neonatal deaths. Of these, 1 had 
multiple congenital abnormalities, 1 was asso- 
ciated with prolapse of the cord, and 2 died 
before the onset of labour. Two of the remaining 
5 were delivered with forceps, 1 was a breech 
delivery, 1 died following Caesarean section for 
uterine inertia and foetal distress, and 1 child, 
delivered spontaneous following trial labour, 
was stillborn. 


There were no maternal deaths. 


Tue Stte OF DISPROPORTION 


In the 54 cases in the “ minor, moderate and 
severe disproportion ” groups, the disproportion 
was present at the brim only in 23, in the cavity 
only in 13, at the outlet only in 3, at the brim 
and in the cavity in 9, at the brim and outlet in 
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none, in the cavity and at the outlet in 4, and at 
the brim, cavity and outlet in 2. 

It has been our practice to give a less optim- 
istic prediction in the presence of disproportion 
at more than one level than where a correspond- 
ing degree of disproportion existed at one level 
only and we think that this has been justified in 
our results. 


A NOTE ON INTRAPARTUM PELVIMETRY 

The value of intrapartum radiological pelvi- 
metry has been stressed by many workers but, 
while we have arranged the necessary facilities, 
the occasion for their use has seldom arisen. 
The majority of our patients are booked at the 
ante-natal clinics early in prenancy and it is 
probable that there is greater scope for radio- 
graphy during labour in hospitals with a higher 
percentage of emergency admissions. 

However, occasionally in obese women or in 
the presence of a false sacral promontory, we 
have found an erect lateral projection of value 
in determining the degree of descent of the head. 


CONCLUSION 


It is perhaps worth while recording at this 
stage that, quite apart from the practical help 
we have received from the Chassar Moir graphs, 
their use has added greatly to our knowledge 
and interest in cephalo-pelvic disproportion. By 
utilizing them, we have been able, without pre- 
vious special experience, to achieve a consider- 
able degree of accuracy in predicting the prob- 
able course of labour, and our results are 
comparable with those of much more experi- 
enced workers (Williams and Phillips 1946— 
90.11 per cent of predictions substantially 
correct, Williams and Arthure 1949-—-92.05 per 
cent of predictions substantially correct). This 
has been possible without interfering with the 
working of a busy general X-ray department 
and without the introduction of expensive and 
cumbersome additional equipment. 

To the obstetricians, the radiological reports 
have proved a valuable addition to the clinical 
findings, and the inclusion of the Moir charts in 
the report form has rendered the prediction 
easily understandable to all concerned. 
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SUMMARY 

(1) The obstetric and X-ray facilities at Pad- 
dington Hospital are described, and the reasons 
for employing the Chassar Moir graphs are 
explained. 

(2) Details are given of the routine radiologi- 
cal exposures employed and the rate of growth 
of the foetal head in the final weeks of preg- 
nancy is discussed. 

(3) Extrapolation of the graphs is considered. 

(4) A series of 160 consecutive cases with 
suspected cephalo-pelvic disproportion is sub- 
divided into 4 disproportion groups according 
to the radiological findings and an assessment 
is made of the accuracy of the predictions made 
by the radiologist. 

(5) In 91.6 per cent of the total, the predic- 
tion proved to be substantially correct. 

(6) The Caesarean sections, forceps deliveries, 
trial labours, stillbirths and neonatal deaths are 
considered in some detail. 

(7) The conclusion is reached that, with the 
help of the Moir graphs, even the relatively in- 
experienced may achieve a satisfactory degree 
of accuracy in predicting the course of labour 
in cases with clinically suspected disproportion. 

(8) The method can be introduced in a general 
hospital without interfering with the working of 
a busy X-ray department. 


A proportion of the cases were under the care 
of Miss Amy M. Fleming and we are grateful to 
her for permission to include them in the review. 
We are also indebted to Dr. Rohan Williams 
for permission to utilize his publications as a 
pattern for our survey, and to Miss Banks and 
her staff of radiographers for their willing co- 
operation at ali times. 
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AN UNUSUAL CASE OF TWINS 
Case Report 


BrucE WILLIAMS, F.R.A.C.S., F.R.C.O.G. 
Senior Obstetrician 


AND 


GEORGE CUMMINGS, M.R.C.O.G. 


Assistant Obstetrician, King George V Memorial Hospital for 
Mothers and Babies, Sydney 


Mrs. G., aged 24 years, first attended the ante- 
natal clinic during her third pregnancy, on 7th 
July, 1952. 

Her first pregnancy, in 1948, was normal and 
terminated spontaneously after 36 hours labour, 
with the delivery of a female baby weighing 
5 pounds I1 ounces. 

Her second pregnancy, in 1951, was also 
normal, except that it was noted on the first visit 
that a fibroid was present near the left cornu of 
the uterus. After 24 hours labour manual rota- 
tion and instrumental delivery of a living male 
baby, weighing 7 pounds 4 ounces, was per- 
formed. The placenta was manually removed 
on account of post-partum haemorrhage. Both 
puerperia were normal. 

She had no previous relevant illnesses or 
operations. Her blood belonged to Group O and 
was rhesus negative. Vaginal examination 
revealed that the uterus, which was enlarged to 
the size of an 8-weeks pregriancy, was deflected 
to the right by a cystic swelling in the ieft fornix, 
approximately the same size as the uterus itself. 
The provisional diagnosis of a left ovarian cyst 
was made. Her menstrual cycle had always been 
normal, bleeding occurring every 28 days, lasting 
6-7 days with average loss. She did not suffer 
dysmenorrhoea. The first day of the last men- 
strual period was 5th May, 1952. The estimated 
date of confinement was 15th February, 1953. 

She attended the ante-natal clinic regularly 
and, on 15th September, 1952, it was found 
that two masses of equal size were present. 


They were separate from each other and reached 
almost to the umbilicus. She had not felt any 
foetal movements and no foetal heart sounds 
could be heard. Per vaginam, only one cervix 
could be felt. The diagnosis of twin pregnancy 
in a double uterus was made and X-ray was 
requested. The radiologist’s report was: “Foetal 
parts are present, at least two foetuses being seen. 
I would like some further films to check the 
foetal parts.” 

The pregnancy continued uneventfully until 
14th December, 1952, when Mrs. G. was admit- 
ted to hospital at 10.30 p.m. She was complain- 
ing of backache since 2 p.m. and was draining 
a small amount of clear liquor amnii per 
vaginam. Abdominal palpitation showed that 
the baby in the right uterus was presenting as a 
vertex and was engaging in the brim of the 
pelvis. That in the left uterus was lying as a 
breech. The foetal heart sounds were normal on 
both sides. Vaginal examination was performed 
and the following findings recorded : 

Cervix: | loose finger’s breadth dilated; 

soft and applied to foetal skull. 

Membranes: Ruptured. 

X-ray was requested and the radiologist’s report 
was: “ Twin foetuses, one an R.O.P. and the 
other L.S.P. The maturity is difficult to assess, 
approximately 36 weeks. Each foetus is sur- 
rounded by its own uterine shadow.” 

The following day she had no pains and the 
backache had gone, although clear liquor amnii 
was still draining per vaginam. On 16th Decem- 
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ber, 1952, at 12 noon, she had a “ show ” and 
commenced to have regular, painful uterine 
contractions. One and a half hours later, the 
cervix was fully dilated and the head was on 
view. Delivery was effected, under local anaes- 
thesia, of a living premature male baby weigh- 
ing 3 pounds 10} ounces. The placenta was 
spontaneously expelled immediately after 
delivery of the baby. Vaginal examination was 
performed a few minutes after the birth of the 
placenta and a second cervix, hitherto not felt, 
was found high up on the left side. It was but 
one finger’s breadth dilated. An intact bag of 
forewaters was present and the foetus, which, at 
the onset of labour, was a breech, had undergone 
spontaneous version during the labour and was 
now presenting as a vertex. The cervix on the 
left side was attached to the right cervix by a 
septum about one inch above the external os. 
The patient was not experiencing pain and no 
uterine contractions were occurring and, as the 
foetal heart sounds of the second twin were nor- 
mal, no interference was deemed necessary. After 
24 hours in the labour ward, there were no 
uterine contractions, the foetus had settled as a 
vertex in the midline, the foetal heart sounds 
were normal and so the patient was transferred 
to the ward. 

Three days after confinement the temperature 
rose to 99.8 F. After taking a swabbing from 
the posterior fornix, penicillin 100,000 units 
8-hourly was prescribed. Culture from the swab- 
bing grew a pure strain of staphylococcus aureus, 
coagulase positive, sensitive to penicillin. After 
2 days the temperature had returned to normal 
and further culture from the posterior fornix 
produced “no growth”. The penicillin was 
suspended after 5 days. 

As might be expected, lactation did not occur. 
The remainder of the pregnancy was uneventful; 
routine blood investigations showed that no 
rhesus agglutinins were present in the serum. 
The patient was kept in hospital but was ambu- 
lant for most of the time. Involution of the right 
uterus proceeded normally. 

On 10th February, 1953, the blood-pressure 
was 140/100 and the patient began to show 
oedema of the hands and feet. Vaginal examina- 
tion was carried out with a view to induction of 
labour and the following findings were recorded : 


Right uterus: Fully involuted, cervix closed. 

Left cervix: Two fingers’ breadth dilated, 

taken up, soft. 

Membranes: Intact. 

Vertex presenting as L.O.A. and engaging in 
the brim of the pelvis. The membranes were 
stripped from the lower uterine segment at 12 
noon. At 5.15 p.m. Mrs. G. experienced labour 
pains and, at 5.30 p.m., 15 minutes later, and 
56 days after delivery of the first baby, the 
second baby was born, a normal male, weigh- 
ing 5 pounds 14} ounces. The placenta was 
delivered 35 minutes after the birth of the baby, 
complete with membranes. 

The puerperium was uneventful. Lactation, 
as we forecast, was normally established on the 
4th day and the patient, with both babies, was 
discharged from hospital on the 10th day. At 
the time of writing this report, Mrs. G. has not 
been back for her post-natal check. 


The babies 

Both babies have done well and caused no 
anxiety at any time. It is interesting to note that 
the first twin, which weighed 3 pounds 10} 
ounces at birth, weighed 6 pounds 4 ounce at 
the time of the second delivery. 


The blood groups 
It may be of interest to record the family 

blood groups: 
Father : Group A_ Rhesus positive. 
Mother : GroupO Rhesus negative. 
Eldest child 

(4 years): 

Second child: 
First twin: 
Second twin: 


Group A_ Rhesus negative. 
Not known. 

Group A_ Rhesus negative. 
Group O Rhesus negative. 


DISCUSSION 

There are many points of interest in this case, 
not the least of which is the time interval 
between the deliveries, viz. 56 days, which we 
claim to be a world record. 

It is probable that the premature rupture of 
the membranes in the right uterus precipitated 
the first labour. It is, however, interesting to 
give thought to what stimulates and maintains 
uterine contraction. If the stimulant is hormonal. 
for example, posterior pituitary secretion, why 
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was Only one uterus affected? At any rate, the 
case throws some doubt on the part played by 
hormones in the control of labour. 

Another interesting point is the spontaneous 
version which occurred in the left uterus. This 
must have taken place during labour. 

The length of the two labours is worth recall- 
ing, both being indeed precipitate. The first 
labour lasted one hour and a half and the second 
labour but 15 minutes. The factor controlling 
the mechanism of labour, whatever it may be, 
was very efficient in both uteri in this case. 

The present concept with regard to lactation 
is that Oestrogen and progesterone stimulate the 
growth of the ducts and ductules and the alveolar 
apparatus in the breast, whilst prolactin causes 
the actual secretion of milk. However, prolactin 
will not produce milk secretion in a breast which 
is sll undergoing development due to oestrogen 
and progesterone. The case would seem to sup- 
port this concept because, after the first delivery, 
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the remaining placenta would continue to pro- 
duce oestrogen and progesterone and so antago- 
nize the actjon,of prolactin. We thus forecast 
that Mrs. G. would not lactate after the first 
delivery but that she would after the second, as 
indeed proved correct. 

The infection which occurred after the first 
delivery was unfortunate. It proves, however, 
the efficiency of the intact membranes as a 
barrier against infection for no apparent harm 
was caused to the second twin, or its subsequent 
development. 


SUMMARY 

1. A case of twins occurring in a completely 
double uterus is presented. 

2. There were 56 days between the two 
deliveries, for which a world record is claimed. 

3. Both babies were born alive and well and 
progressed satisfactorily. 

4. A few salient points are briefly discussed. 


AN ELECTRONIC METHOD FOR INTRA-UTERINE 
MEASUREMENTS OF PRESSURE DURING LABOUR 


BY 


A. INGELMAN-SUNDBERG 


Assistant Professor of Obstetrics and Gynaecology 
L. LINDGREN 


Assistant 
AND 
T. LyUNGSTROM 


Engineer 
Royal Caroline Institute, Stockholm, Sweden 
From the Department of Women's Diseases, Sabbatsbergs sjukhus, Stockholm, 


DuRiNG a preliminary study of the electric 
potentials inside the uterine cavity during labour 
an exact registration of the intra-uterine pressure 
caused by the uterine motility was found neces- 
sary (Ingelman-Sundberg and Lindgren, 1951). 

Direct measurements of the pressure of the 
amniotic fluid during labour after puncture of 
the uterus were performed by Wieloch (1927). 
This method, however, gives no information of 
the motility of the different parts of the uterus. 

Kehrer (1867) proposed measurements of the 
intra-uterine pressure using a balloon filled with 
liquid and introduced between the uterine wall 
and the foetal membranes. The same principle 
was later used by several authors (Schatz, 1871; 
Westermark, 1892, and others). The chief 
disadvantages of the balloon method are that the 
pressure recorded is dependent upon distension 
and the elasticity of the rubber bag, and that 
balloons are difficult to apply at a defined point. 

Karlson (1944), in order to avoid these un- 
favourable conditions, introduced small rubber 
receptors containing granular carbon, and 
measured the pressure according to the principle 
of Edison (1879). The receptors are indeed 
difficult to manufacture, and the calibration 
curve is not a straight line. 

In 1946 Karlén and Ljungstrém published a 
new method for accurate measurements of static 
and dynamic tensions using strain gauges. As 
this procedure gives a linear reproduction of 


Sweden 


pressure, it was thought to be the best method 
for intra-uterine measurements of pressure. This 
method allows recordings during long periods 
without changing of calibration and with small 
dimensions of the receptors. 


The measuring device 

Because of the stability requirements the use 
of a DC bridge and a DC amplifier is not suit- 
able. As shown in Fig. 1, the bridge is, there- 
fore, fed with AC at a frequency of 25,000 c. / sec. 
The amplitude modulated carrier taken from the 
bridge is amplified in an AC amplifier and 
is demodulated and fed through a low pass 
filter to a power output stage. The recording 
is made by means of, for example, an oscillo- 
graph. 


b 


Oulput 


Bridge her lalor filler stage 


Recorder 


Fic. 1 
Block diagram for the measuring device. 
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The stability is obtained by using a special 
stabilizing network in the oscillator circuit, with 
a high degree of negative feed back in the 
amplifier. The equipment is independent of 
normal variations in mains voltage (+ 20 per 
cent). The frequency response over the whole 
equipment is constant within the range of 0 to 
8,000 c./sec., and the amplitude response is 
strictly linear. The sensitivity of the amplifier 
is such that a maximum deflection on the output 
is obtained from an input signal of 1 mV. 
Measurements can be made with a maximum 
error of | per cent over a working period from 
1 to 24 hours. The measuring device is manu- 
factured as a small portable apparatus as seen 
in Fig. 4. The measuring device and the gauges 
are manufactured by Ingenjérsfirma Torsten 
Ljungstrém, Sollentuna, Sweden. 


The gauzes 

When designing gauges for this particular 
purpose the following requirements have to be 
taken into account. The gauges must be com- 
pletely waterproof, of suitable shape and size 
and applied on a flexible handle to be easily 
introduced into the human uterus. Their sensi- 
tivity can be varied within wide limits. 

The gauge principally consists of a spring 
member on edges with strain gauges cemented 
on the spring. The receptor is covered with a 
thin latex tube closed at the end (see Fig. 2; 
patents pending). 


Calibration 

A calibration is made in connexion with every 
recording. The calibration is performed in a 
simple pressure chamber connected to a mercury 
manometer as shown in Fig. 5. The calibration 
curve of the receptors is a straight line (see Fig. 
7). The sensitivity can be varied in such a way 
that full deflection of the recording instrument 
can be obtained within the range of 100 to 
4,000 mm.Hg. 


Sterilization 

The sterilization of the probes is made in an 
apparatus (Nordgren, 1941) containing air and 
formaldehyde at a temperature of 50°C. for 60 
minutes. This sterilization procedure does not 
change the calibration curve of the receptors. 


METHOD FOR INTRA-UTERINE MEASUREMENTS 


S5=latex tube. 

6=resistance strain gauges. 

7=edges for the spring 
member. 

8 = wire. 


The gauge 

1=spring member. 
2=body of the gauge. 
3=latex tube. 
4=steel shaft. 


Technique of recording 

The patient is placed in the lithotomy position. 
The probes are introduced through the external 
os uteri between the uterine wall and the foetal 
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Record from a normal delivery. 


I-para, 28 years old. Each curve corresponds to 4 minutes of registration. The distance 

between the horizontal lines corresponds to 25 mm.Hg. The upper curve shows the pressure 

in the corpus, the middle one the pressure in the lower uterine segment, and the third one 
the pressure in the cervix. 


(a) Stage I. (b) Stage IL. (c) Delivery. 
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Fic. 4 
The external view of the measuring device 


Fic. 5 
Calibration apparatus consisting of a pressure chamber 
of glass in connexion with a mercury manometer 
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Roentgen picture showing the probe in position 
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Fic. 7 
Calibration curve. 


membranes. This procedure can regularly be 
made without rupturing the membranes. When 
a probe containing 3 receptors is used, | is 
placed in the uterine cavum and the other 2 in 
the lower uterine segment between the uterine 
wall and the foetal head (Fig. 6). For special 
purposes probes containing One or two receptors 
are used. During the recording it is necessary 
that the receptors remain in the exact position. 
The probes can be left in the uterus during the 
whole labour, and a correction of their position 
is seldom necessary. When the baby is delivered 
they come out spontaneously. 


Results 

No complications have been observed in the 
30 patients examined up to date. 

With our method it has been possible to 
record the variation of pressure between the 
foetal membranes and the uterine wall con- 
tinuously during the whole labour, and thus the 
tonus of the uterus can be followed at different 
points. The large variations of pressure between 
the foetal head and the lower uterine segment 
seem to be of special importance. A typical 
recording of a normal labour is shown in Fig. 3. 
The curves of the other patients in normal 
labour are similar. 


CONCLUSIONS 
From the curves examined it is evident that 
the pressures recorded by our method simul- 
taneously are different in different parts of the 


uterus. This fact is not yet clearly understood, 
but the study of the pressure curves and their 
pattern may give an explanation of the 
mechanism of labour. A study along these lines 
is being carried out by one of us (Lindgren) and 
methods for the study of the non-pregnant 
uterus and the urinary bladder are being worked 
out. 


SUMMARY 


An electronic method for the recording of the 
intra-uterine pressure is described. Resistance 
strain gauges are used as receptors and con- 
nected to an AC bridge. The method has been 
used in 30 cases and no complications have 
occurred. 
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ROTATION OF THE FOETAL HEAD IN OCCIPITO-POSTERIOR 
POSITIONS OF THE VERTEX* 


BY 


WILLIAM Hunter, M.D., F.R.C.O.G. 


Obstetrician, Princess Mary Maternity Hospital, Newcastle upon Tyne 
Senior Obstetrician and Gynaecologist, North-West Durham Hospital Group 


MECHANISM OF LABOUR 


OwING to the shape and relatively small size of 
the birth canal in relation to the mature foetal 
head, and in view of the shape of the fore-end of 
the foetus, it is apparent that all sectional planes 
of the head will not readily pass through the 
canal. Some process of adaptation or accom- 
modation will therefore be necessary to enable 
birth to take place. 

In the more favourable cases of occipito- 
posterior position, as the head descends through 
the birth canal during labour it tilts forward 
into an attitude of complete flexion, the occiput 
rotates in a spiral manner to the front, and 
primary or pre-crowning extension of the cer- 
vical spine takes place. I believe that all three 
movements are in fact different aspects of one 
mechanism which bring the long axis of the 
advancing foetal head into the central axis of 
the birth canal with the highest point of the 
vertex advancing in that axis. Only when these 
two axes correspond is the head in a state of 
equilibrium. 

The lower part of the genital tract from the 
lower uterine segment to the vaginal orifice may 
be looked upon as a potential elastic and resilient 
channel which will not be completely opened up 
until the largest disengaging sectional plane of a 
foetal head is passing through its outlet. This 
fully dilated birth canal is almost straight in its 
upper and is curved in its lower part. It is sur- 
rounded by the bony pelvic cavity throughout 
the greater part of its extent and its lower curve 
is supported by the terminal part of the sacrum 


* Based upon a paper read at a Meeting of the North 
of England Obstetrical and Gynaecological Society, 
held in Leeds on Friday, 21st November, 1952 (see 
page 428). 


and the muscles of the pelvic floor. The flexed 
foetal head may be likened to a solid, slightly 
eccentric, dome-shaped or semi-paraboloid body 
with a plastic vault and rigid base joined by the 
flexible neck to the cylindrical flexible trunk. 
Moulding and caput succedaneum formation 
usually increase the likeness of the head to such 
a body and, in its normal attitude in the pelvic 
cavity of complete flexion and in the absence of 
any constraining forces, extension of the head is 
easier than further flexion. 

If such a body is driven through a propor- 
tionate cylindrical channel of circular cross 
section which is partly straight and partly 
curved, it will attempt to follow the straight and 
curves of the canal. Its apex will therefore 
follow the central axis, the shortest transverse 
sectional planes will engage in the transverse 
sectional planes of the straight and the “ nor- 
mal” (to the axis or radius of the hypothetical 
hollow ring of which the curved channel would 
be a segment) sectional planes of the curved 
portion of the canal. Any tendency for the apex 
to alter its course in relation to the central axis 
of the canal will be checked by the resilient walls 
which will deflect it back towards the centre of 
the passage where a state of mobile equilibrium 
will be reached. 


FLEXION 


In the case of the foetal head, flexion and 
extension can occur in the sagittal plane with 
sub-occipito-bregmatic and mento-vertical diam- 
eters. By the application of the wedge and lever 
principles head flexion occurs until a state of 
balance is obtained with the highest point of the 
vertex in or near the centre of the canal. As the 
coronal plane with  bi-parietal-cum-mento- 
vertical diameters is bilaterally symmetrical, 
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lateral flexion to right or left is exceptional in 
the upper birth canal. 

Ihe walls of the birth canal behave like an 
isotropic elastic membrane with equal deform- 
ability in all directions. They offer greater 
resistance to the passage of the head through 
them when deformed irregularly by the engage- 
ment of greater diameters due to decreased 
flexion than when stretched uniformly (Rydberg, 
1935). Under these conditions the attitude of 
complete flexion is effected and maintained, the 
smallest sectional planes are brought into the 
normal sectional planes of the birth canal at the 
various levels of the girdle of contact, and the 
most favourable mechanism for delivery is 
facilitated. 

This attitude of complete flexion is especially 
important in cases of occipito-posterior positions 
of the vertex. In such cases, however, a number 
of well-recognized factors tend to counter the 
mechanism bringing about head flexion. 

If the foetal head is small, the lower birth 
canal patulous and atonic, the pelvis spacious, 
and uterine contractions feeble, the forces bring- 
ing about increased flexion may be less effective 
and the head may remain in an attitude of in- 
complete flexion. When the foetal head is of 
average size, the lower birth canal of normal 
calibre and resistance, the pelvic cavity within 
normal limits of size, and the uterine contrac- 
tions are effective, compaction and general 
flexion of the foetus are usually maintained and 
increased during the course of normal labour 
even in posterior positions of the vertex. This 
movement is also aided by the erection and for- 
ward excursion of the uterus during contractions. 

Erection of the uterus during uterine contrac- 
tions also causes the foetus to be driven down- 
wards and backwards through the pelvic brim 
and into the pelvic cavity where the presenting 
part tends to “ hug” the sacrum and, in the 
lower curve of the birth canal, to expand the 
pelvic floor (Caldwell, Moloy and D’Esopo, 
1935). The greater the drive angle (Gold, 1950) 
the more likely is the presenting part to follow 
this favourable course. The larger drive angles 
are assisted by the erect posture and hindered by 
the obstetric binder. 

Deflexion results in the fitting of larger sec- 


tional planes into the canal; thus, in the 
unmoulded mature head, the occipito-frontal 
coronal plane is 47 per cent and the vertico- 
mental coronal plane 80 per cent greater in area 
than the sub-occipito-bregmatic coronal plane 
(Hunter, 1943). The difference is even more pro- 
nounced when the head is moulded in its attitude 
of complete flexion. Full flexion minimizes 
resistance to descent by reducing the area of the 
plane of engagement of the head and therefore 
of the degree of expansion of the birth canal 
necessary to accommodate it. On the other hand, 
within reasonable limits, the greater the resist- 
ance and resilience of the soft tissues making up 
the birth canal and the less the available space 
in the bony pelvis the greater will be the degree 
of flexion. 


INTERNAL ROTATION 


Rydberg (1935) has demonstrated the foetal 
head as an asymmetrical kidney-shaped body 
even in its attitude of complete flexion, with the 
greater part of its mass above the level of the 
mento-vertical coronal plane. This asymmetry 
of the fore-end of the foetus is exaggerated by 
incomplete head flexion. If the head is driven 
vertically downwards against the sloping pelvic 
floor with its greatest prominence lying towards 
the rear as a direct Occipito-posterior the point 
of contact will be directed forwards and 
increased flexion will result. If the position of 
the head is made slightly eccentric, to correspond 
with the right or left occipito-posterior position, 
the point of contact will again be deflected to 
the front but, in view of the eccentric position 
of the occiput, this will result in rotation in the 
plane of contact to bring the occiput forward 
(Hart, 1880). 

By a process of accommodation the concave 
posterior aspect of the foetal head and shoulders 
rotates forwards until it is applied to the inner 
convex surface of the birth canal. It rotates as 
a result of the eccentric pressure of the resilient 
walls of the tube until its curve corresponds with 
the curve of the canal when the rotational forces 
are equalized. The continual elastic resistance 
offered by the soft tissues ensures that it is 
closely embraced by the walls of the canal and 
so, throughout descent, its lower pole is kept in 
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firm contact with the curving slope of the inner 
concavity of the canal and is constantly being 
directed towards its centre (Young, 1913). Thus, 
in the absence of any contrary force, the dome 
of the flexed foetal head leads the presenting 
part through the centre of the birth canal as the 
head descends during iabour and rotation takes 
place in the plane of contact to allow it to nego- 
tiate the lower curve of the canal. 

Moir (1938) has shown that lateral flexion of 
the already flexed foetal head is more difficult 
than extension and further flexion is more diffi- 
cult than lateral flexion owing to the resistance 
of the opposing muscle groups. The foetal head, 
on passing through the birth canal, therefore 
tends to rotate until the side of easy flexibility, 
that is the occipital pole, is carried forwards to 
the anterior part of the pelvis. This mechanism 
is, in fact, a movement of accommodation to 
allow the head to take up a position of rest and 
deflexion in the curved canal. In normal cases 
the bony pelvis does not materially affect the 
mechanism of labour, but, when the pelvis is 
deformed or small, the normal mechanism may 
be disordered or obstructed. 

If the foetal head lying in an occipito-posterior 
position is not fully flexed it may be in a state 
of rest and equilibrium in which flexion and 
extension may be effected with equal facility. In 
the absence of unequal flexibilities there is prob- 
ably impairment of the tendency for rotation to 
occur. The likelihood of non-rotation of the 
head may be increased if the uterus is inert or 
hypertonic or if moulding and caput formation 
have taken place on a deflexed head or, in the 
exceptional case, if foetal rigor mortis is present. 
Foetal atony or a deficient or inefficient pelvic 
floor may increase the risk of non-rotation in 
some cases. 

Posterior rotation of the occiput, a rare com- 
plication, may result from modifications in the 
shape of the pelvis such as those found in cases 
of android or anthropoid pelvis and transverse 
pelvic contraction from other causes, sometimes 
associated with approximation of the ischial 
spines. An increase in the transverse curve of 
the sacrum may form a spoon or gutter which 
may direct the presenting part towards the mid- 
line of the sacrum. It has been suggested that, 
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when the incompletely flexed foetal head is 
driven into an oblique diameter of the pelvis 
with the occiput directed towards the sacroiliac 
joint, the direction of the thrust along the foetal 
spine is downwards and backwards to the cranio- 
vertebral junction at a point nearer to the occiput 
than to the sinciput. The occiput, therefore, may 
be driven downwards and backwards to rotate 
into the hollow of the sacrum. This, however, 
must be looked upon as a feeble mechanism 
which, in the majority of cases, is overshadowed 
by more powerful forces. 


PRIMARY EXTENSION 

Primary extension of the foetal head is a con- 
tinuation of the spiral movement of internal 
rotation and descent which helps to keep the 
long axis of the foetal head in that of the lower 
part of the birth canal where it curves forwards. 
Under favourable conditions it Commences in 
cases of occipito-posterior position as soon as 
the occiput has rotated in front of the transverse 
diameter of the pelvis, generally when the head 
is expanding the pelvic floor. At first minor 
asynclitism or tilting of the head towards the 
anterior parietal bone followed by slight exten- 
sion may take place. As internal rotation is 
nearing completion the major movement of 
extension takes place and it ceases when the 
mento-vertical axis of the head corresponds with 
the axis of the birth canal with the vertex 
expanding the vaginal orifice. This primary 
extension of the head is brought about by exten- 
sion of the cervical spine as a whole and, unlike 
secondary extension, is not a simple hinge-like 
movement at the atlanto-occipital joint (Jones, 
1906). The head is deflexed, the vertex is thrust 
forward towards the vaginal orifice like a piston 
in a cylinder, the cervical spine is Opposed to 
the posterior surface of the pubes, and the occt- 
put comes to rest beneath the pubic arch. It is 
probable that this primary extension of the cer- 
vical spine is accompanied by a lesser degree of 
deflexion of the dorsal spine as the shoulders 
enter the lower birth canal. The movement is 
largely one of accommodation, the presenting 
part tending to take the line of least resistance 
towards the vaginal orifice as it is driven forward 
by the transmitted power of the uterus. 
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TREATMENT 


The first essentials in the management of cases 
of occipito-posterior position are a more detailed 
examination and a more precise diagnosis. In 
the words of Hector MacLennan, some cases are 
“missed because they are masked” but others 
are overlooked by too casual an examination. 

In view of the frequent disorder of the normal 
course and progress of labour in occipito- 
posterior cases any procedure which will reduce 
the incidence of this malposition at the onset of 
labour is worthy of trial. I have tried postural 
treatment and Buist’s pads and, contrary to the 
experience of Douglas Miller (1927, 1928) and 
Haultain (1926), have found the results dis- 
appointing. In 1906 Dewar advocated manual 
rotation of the foetus in early labour by a 
method he did not describe. Herman (1923) 
attempted rotation by “a repetition of gentle 
pushing movements” to displace the anterior 
shoulder across to the opposite side of the lower 
abdomen. I have tried the following procedure 
in about 60 per cent of cases seen between the 
32nd and 36th weeks of pregnancy. In two- 
thirds of these cases the rotation was successfully 


accomplished and in one-half the malpresenta- 
tion did not recur, the recurrence rate being 
lowest when the foetus had been rotated through 
half a circle. 


In the right occipito-posterior position, 
pressure is exerted on the foetal breech by the 
left hand in the direction of the right iliac fossa 
to flex the foetal spine and arch the back of the 
foetus against the uterine wall. This may also 
assist head flexion. When the foetal head is 
accessible above the pelvic brim it is grasped by 
the right hand with Pawlik’s grip and flexed by 
raising the frontal region with the fingers and 
supporting the occiput, if free, with the thumb. 
Rotation of the flexed head is then attempted by 
backward pressure on the anterior frontal bone 
with the fingers. At the same time, while con- 
tinued support to the breech is given by the 
fingers of the left hand, the breech is pressed 
back with the fingers, and the thumb of the left 
hand is insinuated behind the arched back which 
is then carried forwards and, if possible, over- 
corrected into the left occipito-anterior position. 
Over-correction through 180 degrees occurs with 
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greatest ease when the posterior position is asso- 
ciated with, or due to, axial rotation of the 
uterus. Simultaneous rotation of the shoulders 
may be assisted by pressure of the thumb of the 
right hand on the anterior shoulder to displace 
it across the midline into the opposite oblique 
diameter. The fingers of the right hand maintain 
posterior pressure on the anterior frontal bone 
to retain it in its corrected position during this 
manoeuvre. After rotation, the foetus is shaped 
up to the uterus, the limbs and head again being 
flexed when necessary. The patient may then be 
allowed to sit up for a few minutes to allow the 
head to settle into the pelvic brim. I have not 
found that the application of an abdominal 
binder, without or with Buist’s pads, materially 
increases the success in maintaining the foetus 
in the corrected position. 

In cases of left occipito-posterior position a 
similar manoeuvre is carried out with the 
thumbs and fingers reversed (Fig. 1). 

The method may be varied in detail according 
to the requirements of the individual case. It 
should not be attempted when difficult identifi- 
cation of the foetal parts is thought to be due to 
the presence of an anterior placenta, undue force 
must not be used and the attempt must not be 
prolonged if the uterus is firm and resistant. 


When correction of the malposition has failed 
during late pregnancy, careful and, if necessary, 
repeated clinical assessment of the attitude and 
the actual and relative sizes of the foetus, the 
foetal head and the maternal pelvis must be 
made. This may be supplemented, when neces- 
sary, by X-ray pelvimetry and cephalometry in 
cases of doubt and the pelvic architecture must 
be studied in addition to the pelvic measure- 
ments. Disproportion increases to a considerable 
extent the risk of foetal and maternal damage 
during labour and, in my experience, many of 
the difficulties arising in such cases are due to the 
large size of the foetus. 

In early labour it may be possible to rotate 
the foetus into the occipito-anterior position in 
a relatively small proportion of cases if the cir- 
cumstances are exceptionally favourable. In the 
majority of cases, however, labour must be 
allowed to proceed with the malposition uncor- 
rected. I have unfortunately found postural 
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treatment and abdominal pads of no more value 
in effecting rotation of the foetus during labour 
than during the antenatal period. 


The conduct of labour differs little from that 
recommended for cases of occipito-anterior posi- 
tion. An empty bladder, an empty rectum, and 
patient and careful observation are essential. 
Ambulation during early labour is helpful and 
binders should not be used in order that a 
favourable drive angle may be maintained and 
that uterine inertia may be deterred. A very close 
check must be kept upon the progress of labour 
and especially upon the efficiency of the contrac- 
tions, the rate of cervical dilatation and the 
rotation of the presenting part as well as the 
foetal heart sounds. Sedatives should not be 
given until labour is well established. Primary 
uterine inertia occurs more frequently in posterior 
than in anterior positions and must be treated 
according to general principles. Conservatism 
and patient watchfulness in the management of 
labour are commended and non-essential inter- 
ference while the patient is making steady, even 
if slow, progress must be avoided. On the other 
hand, unreasoning and immoderate conserva- 
tism may, in some cases, prove more harmful 
than over-treatment. 


Intervention may be necessary for arrested 
progress during the first and second stages of 
labour for maternal or foetal distress or for 
posterior rotation of the occiput. Opinions vary 
as to the form which this intervention should 
take. Among the lines of treatment which have 
been advocated are the use of oxytocics, spinal, 
extra-dural or caudal analgesia, head flexion by 
hand, vectis or fillet (Hodge, 1893), cervical 
incision and Caesarean section during the first 
stage of labour. Accouchement forcée, internal 
version, forceps delivery, and even embryotomy, 
have also been recommended during this stage. 
Remarkably few authors have mentioned the 
possibility of manual correction of the malposi- 
tion without immediate delivery. West (1856), 
quoted by Playfair, advocated flexion of the head 
by pressure on the frontal bones to bring the 
head “within the actions which favour rota- 
tion” and Playfair (1893) himself advised 
“pressure on the pubic side of the forehead 
during the pains ”. 
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During the first stage of labour, rotation and 
immediate delivery is not, as a rule, possible 
unless accouchement forcée or cervical incision 
is practised. The former is never and the latter 
practically never necessary. In many cases cer- 
vical dilatation will be found to be more 
advanced after than it was before assisted rota- 
tion of the head, but delivery of the child 
through an incompletely dilated cervix can 
seldom be justified. In general, when interven- 
tion is necessary during the first stage, it is 
sufficient to rotate the occiput to the front and 
to allow labour to proceed normally until the 
cervix is fully dilated. This rotation should not 
be unduly delayed if the progress of labour is 
unsatisfactory, as early intervention in such cases 
shortens labour and reduces the period of suffer- 
ing of the mother to a minimum, reduces the 
risks of maternal distress and infection, decreases 
the likelihood of draining away of liquor amnii 
and of the formation of contraction rings, sim- 
plifies the rotation, leaves the patient after the 
manipulations with an adequate reserve of 
strength and with the normal mechanism 
advanced by a major step towards completion, 
diminishes the risks of foetal distress and infec- 
tion, and obviates the necessity for moulding to 
take place twice in different positions and atti- 
tudes of the head and so avoids the associated 
increased risk of intracranial trauma. Manual 
rotation is seldom unduly difficult in the properly 
conducted case, but, when non-rotation is caused 
by disproportion due to a large head or a small 
pelvis or birth canal, or to abnormalities in the 
pelvic architecture, or to hypertonic uterus with 
contraction rings, the management of the case 
may present considerable difficulty, especially 
after prolonged labour. I therefore recommend 
manual rotation of the head as soon as progress 
over a 12-hour period during established labour 
has ceased or become negligible, even when the 
cervix is not more than one-third dilated. The 
same treatment may occasionally be required in 
cases of foetal distress shown by the passage of 
large quantities of meconium with reasonably 
steady foetal heart sounds and also in a few cases 
of maternal distress not responding to sedatives 
and not necessarily associated with prolongation 
of labour. 
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Assistance of the process of accommodation 
by manual rotation of the head will help the 
normal mechanism and so shorten labour. The 
rate of progress of labour is accelerated in a 
high proportion of cases after correction of the 
malposition and, in some cases, the baby is born 
within a remarkably short space of time. I repeat 
that accouchement forcée is not advocated and 
I deprecate the use of manual dilatation of the 
cervix. In a high proportion of cases treated by 
manual rotation at one-third to one-half dilata- 
tion of the cervix, full dilatation is achieved in 
half an hour to 6 hours, although labour may 
previously have lasted from 24 to 72 hours. The 
membranes are commonly ruptured when the 
decision is made that intervention is required 
and the advantages of rotation so outweigh the 
disadvantages of the loss of the bag of waters 
that I do not hesitate to rupture intact mem- 
branes when rotation is necessary. Birth may be 
effected either by normal assisted delivery or by 
instrumental delivery after full cervical dilata- 
tion. 

During the second stage of labour, if assisted 
rotation is required, it is customary to complete 
the delivery by forceps if the head is in the pelvic 
cavity to minimize the risk of sliding or pro- 
lapsed cord, and to avoid recurrence of the mal- 
presentation, maternal distress and repeat anaes- 
thesia. Manual or instrumental methods of 
rotation may be employed and many ingenious 
procedures and instruments have been devised 
for this purpose. I prefer manual rotation for 
routine use as, by this means, the grip on the 
child’s head can be more accurately placed, the 
amount of force used can be better assessed and 
regulated, flexion can be more satisfactorily con- 
trolled and, therefore, smaller diameters can be 
rotated within the birth canal. The use of exces- 
sive force and, therefore, of undue damage to the 
mother and child can be obviated. 


The first essential is to flex the head com- 
pletely to assist the mechanism most favourable 
to the successful termination of labour and to 
help the accommodation of the foetal head to the 
birth canal. The head is then steadily rotated by 
the guidance and leverage of the fingers and 
thumb with purchase on the parietal and occipi- 
tal bones. When over-correction to carry the 


occiput through half a circle to the anterior 
position on the opposite side is possible, the risk 
of recurrence is reduced. At the same time the 
trunk is flexed by pressure on the foetal breech 
by an assistant and the shoulders are rotated 
abdominally by the left hand or by an assistant. 
In this way rotation usually takes place without 
displacement of the head from the pelvis. If, 
however, the head should be inadvertently dis- 
placed, the cord will seldom prolapse and the 
head will usually be driven back into the pelvic 
cavity with the first uterine contractions after 
the patient has recovered from the anaesthetic. 
Adequate time is nearly always available in these 
cases of early rotation for re-engagement of the 
head. Even when re-engagement of the head has 
been delayed, in the unlikely event of a high 
forceps operation being necessary for foetal dis- 
tress after full cervical dilatation, delivery is 
seldom difficult in properly conducted uncom- 
plicated cases in which the head has previously 
occupied the pelvic cavity. Complications such 
as disproportion and hypertonic uterus should 
have been recognized before this stage has been 
reached. 

When the head is high at the time of 
manual rotation, if abdominal rotation of the 
shoulders is difficult, the hand may be passed 
alongside the head into the lower uterine segment 
to direct the posterior shoulder across the 
sacrum into the opposite oblique diameter. This 
procedure should not be used as routine as there 
is, in addition to the possibility of displacing the 
presenting part, a risk of permitting the cord to 
prolapse and, by introducing the bulk of the 
hand, over-stretching and lacerating the vaginal 
wall. It should only be used during the second 
stage of labour when attempts to rotate the 
shoulders through the abdominal wall while 
manual rotation of the head is being carried out 
have been made without success and the head 
is not fully engaged. 


Although spontaneous rotation can occur 
during the second stage of normal cases in 
exceptional circumstances with only one or two 
contractions (and I have on several occasions 
encountered a head which, after flexion, was 
rotated with the greatest ease), I have not had 


the good fortune to succeed in “ spinning the 
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Demonstration of the grip used for antenatal abdominal rotation of the 
foetus for left occipito- posterior position 
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occiput” in a convincing manner after progress 
has been arrested. 

The advocates of instrumental rotation claim 
that the forceps blades are less bulky than the 
hand, yet the greater bulk of the hand in manual 
rotation lies below the level of the plane of 
engagement. They also state that application of 
forceps by variations of the original method 
using modified instruments is not attended by 
undue risk of maternal or foetal trauma and that 
rotation of the head can be carried out by this 
means at or even below the level of arrest. I 
believe, however, that it is difficult to maintain 
head flexion while the forceps is being applied 
and that asynclitism of the head may render 
accurate application difficult and the grip un- 
satisfactory. The head may then be rotated in 
an attitude of incomplete flexion with lateral 
tilting, the vaginal wall and supports may be 
injured, and intra-cranial damage may be 


inflicted upon the child. A secondary and less 
important reason for advocating manual rather 
than instrumental rotation is that so many of 
the younger obstetricians of today have not had 


the experience or opportunities of previous 
generations for carrying out intra-uterine 
manipulations and therefore, being without 
practice in using their hands, may, when con- 
fronted with an emergency case, be less pro- 
ficient in carrying out such procedures as internal 
version or even breech extraction. 

During the second stage of labour assisted 
rotation may be necessary for posterior rotation 
of the occiput, arrested progress of labour, non- 
rotation after 2 hours in the second stage, or for 
maternal or foetal distress. When the cervix is 
fully dilated, provided that the head is fully 
engaged in the pelvic cavity, forceps may be 
applied immediately after rotation, even in the 
absence of foetal distress. If the occiput has 
been rotated to the oblique diameter only and 
complete rotation to the direct anterior position 
is not possible, cephalic application of the for- 
ceps may be attempted if early delivery is indi- 
cated. 

Natural or instrumental delivery in cases 
of persistent occipito-posterior position is 
undesirable, although Jellinghaus (1928) claimed 
that smaller diameters (bitemporal) of the foetal 
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head were brought through the interischial 
diameters in uncorrected than in corrected 
occipito-posterior cases. Very occasionally 
such a method is justifiable when assisted rota- 
tion has been attempted without success, and, 
when moulding of major degree has occurred in 
undiagnosed cases, it may sometimes be used in 
preference to rotation of the head followed by 
rapid remoulding prior to a normal or forceps 
delivery; but the procedure is not without risk 
of damage to the foetal head by the unsatisfac- 
tory grip on the head and the risk of the blades 
slipping. Internal version and breech extraction 
is necessary in few cases other than those of pro- 
lapsed cord with the head high during the second 
stage. Caesarean section may occasionally be 
required for disproportion, maternal or foetal 
distress, or prolapse of the umbilical cord during 
the first stage of labour in unrotated occipito- 
posterior cases, but in practice is seldom 
required for the treatment of uncomplicated 
occipito-posterior position. 


SUMMARY 


Increased flexion, internal rotation, and 
primary extension of the foetal head are different 
aspects of a single movement of accommodation 
which has the effect of directing the long axis of 
the advancing foetal head into the axis of the 
birth canal. 

During pregnancy, manual rotation of the 
foetus into the anterior position is a useful pro- 
cedure in cases of occipito-posterior position. 

During the first stage of labour, when progress 
has been arrested or has been negligible for 12 
hours or more, or when posterior rotation of the 
occiput has taken place, manual rotation of the 
foetal head, with rotation of the shoulders and 
back, is indicated in the interests of both mother 
and child. This rotation advances the normal 
mechanism by a major step towards completion 
and may be followed by a marked acceleration 
of the rate of progress of labour. Normal or 
instrumental delivery follows after full dilata- 
tion of the cervix. 

During the second stage of labour, when pro- 
gress has been arrested, labour has been pro- 
longed beyond 2 hours, or foetal or maternal 
distress has arisen, manual rotation, usually 
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followed by immediate forceps extraction, is 
indicated. 

In the majority of cases of occipito-posterior 
position, although labour is commonly longer 
than in cases of occipito-anterior position, 
delivery following 
is the usual mode of 


normal instrumental 
spontaneous rotation 
termination of labour. 
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OXYGEN AND CARBON DIOXIDE CONTENT OF UMBILICAL 
ARTERY AND VEIN BLOOD IN TOXAEMIC AND NORMAL 
PREGNANCY* 


C. A. B. CLEMETSON, M.A., B.M., B.Ch. 
Research Assistant to the Obstetric Hospital, University College Hospital, 
Nichols Research Fellow of the Royal Society of Medicine 
AND 
J. CHURCHMAN, B.Sc. 


PREVIOUS studies of variations in the oxygen 
saturation of human umbilical cord blood (East- 
man, 1930, 1932, 1936; Smith, 1939; Dieckmann 
and Kramer, 1944; Watts e7 al., 1951) have been 
concerned with the factors initiating respiration 
in the foetus, with the chemical nature cf 
asphyxia neonatorum, and with the effect on the 
foetus of giving oxygen and various anaesthetics 
to the mother. The oxygen saturation of cord 
blood in cases of toxaemia of late pregnancy has 
not, however, been investigated; a knowledge of 
this would be useful, firstly, because of the 
frequency of antepartum foetal death in 
toxaemia, and, secondly, because of the sugges- 
tion that an inadequate blood supply to the 
uterus may be the cause of this disease (Beker, 
1929; Page, 1939; Ogden ef al., 1949; van 
Bouwdijk Bastiaanse and Mastboom, 1949; 
Green et al., 1951; Parviainen et al., 1951). 

Ideally it is desirable to know the oxygen 
saturation in utero of the blood from both 
umbilical artery and vein of babies of toxaemic 
and normal mothers. Eastman (1930) has given 
values obtained in a normal woman at Caesarean 
section performed under local anaesthesia, which 
he believes to represent the conditions in utero. 
Although this method was adopted for 2 cases 
in this study, there is no reason to suppose that 
the values we obtained were any more repre- 
sentative of in utero conditions than were those 
obtained at vaginal delivery, for the uterine tone 
was found to be high in both our cases. 


* This study was made possible by the generosity 
of the Board of Governors of University College 
Hospital. 
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METHODS 


At birth, directly the body was delivered, the 
umbilical cord was digitally occluded simultane- 
ously at both ends to stop all blood flow, before 
or at the moment of the first gasp. Spencer 
Wells forceps were then applied on either side 
of the fingers, and about a foot of cord was 
isolated by cutting between them. This tech- 
nique was more reliable than the direct clamping 
recommended by Eastman since it was easier to 
arrest the flow of blood simultaneously at both 
ends of the cord at the instant of birth; it also 
avoided the possibility of trauma which might 
occur with clamps hastily applied. The clamped 
segment of cord was immediately transferred to 
an anaerobic sampling apparatus, and specimens 
of arterial and venous blood were collected over 
mercury. 

These samples were then analyzed in dupli- 
cate for oxygen and carbon dioxide content by 
the Van Slyke and Neill (1924) manometric 
method, modified in the way described by Orcutt 
and Waters (1937) when cyclopropane had been 
given at delivery. A specimen of blood from the 
umbilical vein was used for oxygen capacity 
determinations. 

Some earlier specimens were lost through the 
rapid clotting of cord blood, especially that from 
the babies of toxaemic mothers. This difficulty 
was overcome by using an apparatus modified 
from that described by Austin ef al. (1922). It 
consists of three glass sampling bulbs coated 
inside with a thin film of dry heparin, connected 
below through stop-cocks to a common mercury 
reservoir, and above through individual pinch 
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clips and narrow bore heparinized rubber tubes 
to siliconed needles. By raising the reservoir, the 
bulbs and tubes were filled with mercury to the 
needle tips, and by lowering it, blood was drawn 
in Over mercury. 

Usually 3 to 5 ml. of blood were obtained 
from the umbilical arteries and 7 to 10 ml. from 
the umbilical vein. A 1 ml. Guest pipette was 
used for transferring measured volumes from the 
samplers to the gas analysis apparatus. 

Umbilical artery and vein bloods obtained at 
the birth of 71 singlets have been analyzed, and 
all those on which duplicate results were 
obtained are presented here. 


RESULTS 
(1) Spontaneous Vertex Deliveries 
The majority of the mothers of the 44 babies 
in this group had pethidine during the first stage 
of labour, and at the end of this stage had taken 
trichlorethylene from a Freedman’s apparatus, 
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round neck 


which delivers a mixture of about 4 per cent of 
the gas in air. During the second stage no 
further analgesia was given until the last few 
minutes before delivery, when trilene was usually 
given again; a few were given local anaesthesia 
to the perineum, and some had no analgesia at 
all. 

A very marked difference from normal was 
found in the umbilical artery analyses of all 
cases in this group where the cord was 
obstructed by being coiled round the neck, or by 
being pulled on during delivery. 

It may be seen from the mean values in Table 
Ia that, in 15 normal cases without cord ot struc- 
tion, the oxygen saturations of the umbilical 
vein and artery bloods were 63.2 per cent and 
31.5 per cent respectively, while the mean values 
in Table Ip show that in 9 otherwise normal 
cases, where the cord was round the neck, the 
umbilical artery and vein values were 62.3 per 
cent and 5.9 per cent. Similarly, low umbilical 
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Showing the mean percentage oxygen saturation of umbilical artery and vein bloods 
obtained at spontaneous vertex deliveries before the onset of respiration. 


A. Non-toxaemic mothers: 

no cord obstruction. 
B. Non-toxaemic mothers: 
cord round the neck. 
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no cord obstruction. 
D. Toxaemic mothers: 
cord round the neck. 
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artery values were found in cases where the cord 
was so short as to be pulled on during delivery. 

This low oxygen saturation of the umbilical 
artery blood in cord obstruction is associated 
with an increased difference between the carbon 
dioxide contents of umbilical artery and vein, 
rising from 5.2 vols. per cent in the normal to 
9.4 vols. per cent in this group, due to slowing 
of the foetal umbilical circuit. 

Barcroft (1946) warned against any impedi- 
ment to blood flow in this sort of investigation, 
since it can give deceptive results. It is neces- 
sary, therefore, to consider such cases quite 
separately, and for this reason they are not 
included in the comparison of normal and 
toxaemic blood values. This, together with the 
frequency with which obstetric interference is 
found necessary in pre-eclamptic patients, either 
on account of maternal or foetal distress made it 
very difficult to obtain cases of severe pre- 
eclampsia for comparison with the normals in 
this group. 

Three cases of severe pre-eclampsia and 4 of 
mild pre-eclampsia were, however, delivered 
without cord obstruction, and with only minimal 
trilene analgesia. 

It is evident from these (Table Ic) that the 
oxygen saturation of the umbilical vein was 
maintained at a normal level, but that the oxy- 
gen saturation in the umbilical artery (16.1 per 
cent) was lower than normal (see Fig. 1). The 
carbon dioxide content of the umbilical arteries 
was also raised from 46.1 vols per cent in the 
normal to 49.0 vols. per cent in this group, and 
the carbon dioxide difference was increased 
from 5.2 vols. per cent to 9.8 vols. per cent. 

Table Ip shows 3 cases where the cord was 
obstructed by being coiled round the neck in 
babies of toxaemic mothers. In these the mean 
umbilical artery oxygen saturation was 6.1 per 
cent. 

It is interesting to note that these cases also 
show an exceptionally high mean umbilical 
artery carbon dioxide content of 53.1 vols. per 
cent and a carbon dioxide difference of 13.1 vols. 
per cent, 


(2) Forceps Deliveries 

The 7 forceps deliveries in this series were 
anaesthetized by the same person giving the 
same anaesthesia, viz., cyclopropane and not less 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


than 80 per cent oxygen, which was changed to 
pure oxygen a minute or two before delivery. 
Curare or Flaxedil was used in every case to 
minimize the amount of anaesthetic required. 

The cases are divided into three groups: (a) 
Non-toxaemic, (b) Cord obstruction, and (c) 
Toxaemic (Table II). The indications for forceps 
delivery varied and so the groups are not strictly 
comparable from this aspect. It is, however, 
interesting to note that the babies were on the 
whole well oxygenated after their mothers had 
been breathing pure oxygen, and in spite of the 
complications for which the deliveries were per- 
formed. 

Dieckmann and Kramer (1944) showed, by 
serial sampling from the umbilical vessels at 
Caesarean section under local anaesthesia, that 
the oxygen content of foetal blood is appreci- 
ably raised by the administration of ox" ‘en to 
the mother: the high mean percentage satura- 
tions of 68.7 and 40.9 in vein and artery respec- 
tively in the 3 non-toxaemic cases (Table Ila) 
would tend to support their findings. 


(3) Caesarean Sections 

Fourteen Caesarean sections were studied: 4 
were on non-toxaemic cases of cephalo-pelvic 
disproportion, 4 were on women with severe 
pre-eclampsia, and 6 were on cases which were 
abnormal in other ways and could not be used 
in a comparison of normals and toxaemics. 

Although the methods of anaesthesia varied, 
as can be seen from Tables IIIA and p, all the 
mothers were fully oxygenated; nevertheless, the 
results show firstly, that all the babies delivered 
by Caesarean section were poorly oxygenated as 
compared to those born spontaneously by the 
vaginal route (cf. Haselhorst and Stromberger, 
1932), and secondly, that the toxaemic group 
had a lower oxygen saturation in both artery 
and vein than the non-toxaemic. This may 
simply reflect the fact that all the operations in 
the toxaemic group were performed for foetal 
distress, while the operations on the non- 
toxaemic women were mostly elective. However, 
the cause of the foetal distress was not evident, 
as there were no obvious signs of placental 
separation or placental infarction in 3 of the 4. 

The drop in blood-pressure resultant on 
anaesthesia, which was noted in | non-toxaemic 
case (No. 63) under spinal anaesthesia, and in | 


; 
j 


‘UDA 


% 
uddAXO 


"O+ 


QO + 


“O+ 
so'0 


“O+ 


“O + [euidg 
“O+]eurdds 
O + 
“OQ + yeurds 
OINAYXOL-NON 


UdITIXO 


UONIIC UPIGVDSID) 49MO'T 


THT Pav 


YS] OS dd 
JO 
Jaye 
++ Sia] Jo 
VIDOISAP 


SISDI 


SSISIP 
doip ‘ad 


jeunoy 

jo ye 
~O1d PUR 86/ UST 

punol ¢ puoy 


IN 801 (doup 
I'N Or! 


3H Www 


‘ON 


} 
wit . S 
- |S a ei ic ci 
or 
© © 
+ + 
] 
> 
+ + t 4 Z 
cl « =) 
o Ss — os « = 
- & we o + ~ 


342 


toxaemic case (No, 37) under extradural block, 
may also have occurred to some extent in the 
other cases due to surgical shock. This might 
account for some of the low values (cf. Watts et 
al., 1951). 

Further controlled studies of elective opera- 
tions under the same anaesthetic, with a con- 
tinuous blood pressure record, are required to 
elucidate these points. 


DISCUSSION 


It is interesting to note that our average 
figures for normal spontaneous vertex deliveries, 
without cord obstruction, of 63.2 per cent and 
31.5 per cent for umbilical vein and artery, are 
remarkably similar to Eastman’s (1930) human 
in utero figures of 63.6 per cent and 30.1 per 
cent: they are also similar to the Barcroft et al. 
(1939) mean values for 4 sheep at term, of 62 
per cent and 31.5 per cent, yet different from 
Eastman’s at birth figures of 50.5 per cent and 
16.8 per cent. 

This difference between Eastman’s at birth 
figures and our own may, in fact, be due to his 
cases being unselected, as he was studying the 
factors initiating respiration, while we have 
excluded all cases of toxaemia, cord obstruction 
and obstructed labour from our normal group. 
This suggests that the difference between in 
utero and at birth figures is more apparent than 
real, being due to cord obstruciion, etc., during 
delivery. 

Haselhorst and Stromberger (1932), finding 
lower levels at Caesarean sections than at spon- 
taneous delivery, believed that labour increased 
the oxygenation of the foetus, while Eastman 
(1930) was of the opinion that foetal oxygenation 
was decreased by labour. 

Caesarean section values are liable to be 
affected by the haemodynamic changes of 
anaesthesia or surgical shock, and unless such 
changes are avoided the results do not represent 
in utero conditions. 

The constancy of the umbilical vein oxygen 
saturation at vaginal delivery leads one to 
believe that some mechanism must exist to 
ensure that the oxygenation of this blood going 
to the foetal brain is maintained throughout a 
normal labour. Even in the pre-eclamptic group 
where the oxygen saturation of the umbilical 
artery blood was reduced to a mean of 16.1 per 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


cent, the percentage saturation of that in the 
umbilical vein was maintained at a normal level. 

One cannot assume, because the oxygen satu- 
ration of the umbilical vein blood going to the 
foetus is maintained at a normal level in the 
toxaemic group, that foetal oxygenation is 
adequate. It may be so slowed, as in cord 
obstruction, as to be totally inadequate for foetal 
requirements. 

As the rate of flow of blood in the umbilical 
circuit is not known, there are two possible inter- 
pretations of these findings. If the volume of 
blood per minute passing along the umbilical 
vein to the foetus is the same in the toxaemic as 
in the normal group, then the increased artery- 
vein oxygen difference would indicate excessive 
utilization of oxygen by the toxaemic foetus. 
If, on the other hand, the volume of blood flow- 
ing in the umbilical vein per minute is decreased 
in the toxaemic group (as the similarity to cord 
obstruction results would suggest), this alone 
would account for the fall in the umbilical artery 
oxygen saturation. 

Either the volume of normally oxygenated 
blood per minute flowing towards the foetus is 
less than normal, or the foetal oxygen consump- 
tion is excessive. In either case it may be con- 
cluded that the oxygen tension of the foetal 
tissues was lower than normal in the toxaemic 
group, for the oxygen tension of the foetal 
tissues must have been lower than that of the 
umbilical artery blood which had given up 
oxygen to them. 

In other words, it is the umbilical artery 
oxygen saturation which indicates the adequacy 
of the oxygen supply to the foetus. In our cases 
of pre-eclampsia it was decreased, which indi- 
cates that foetal oxygenation was inadequate. 


SUMMARY 
The oxygen saturation of umbilical artery and 
vein bloods collected anaerobically at spontane- 
ous vertex deliveries gave the following mean 
percentage values. 
(1) Normal, non-toxaemic without 
obstruction: vein 63.2, artery 31.5. 
(2) Normal cases where the cord was round 
the neck: vein 62.3, artery 5.9. 
(3) Cases of pre-eclampsia without cord 
obstruction: vein 62.3, artery 16.1. 


cord 


OXYGEN AND CARBON DIOXIDE CONTENT OF UMBILICAL ARTERY 


(4) Cases of pre-eclampsia with cord round 
neck: vein 63.9, artery 6.1. 

Forceps deliveries and Caesarean sections 
were also studied, but the significance of the 
data ob.ained from these is questionable on 
account of the indications for which the opera- 
tions were performed. 


A HYPOTHESIS OF THE AETIOLOGY OF 
PREGNANCY TOXAEMIA IN RELATION TO THE 
ABOVE EXPERIMENTAL FINDINGS 


Barcroft (1946) found in sheep that, while the 
umbilical vein oxygen saturation fell from 85 per 
cent to 60 per cent in the last third of pregnancy, 
that of the umbilical artery fell from 65 per cent 
to 25-30 per cent during the same period. In 
rabbits, whose pregnancies he managed to pro- 
long artificially, he found that the oxygenation 
of the foetus fell so low as to make anoxia a 
probable cause of the foetal death which often 
ensued. 

By analogy, the poorly oxygenated foetuses of 
toxaemic mothers may, hypothetically, be 
regarded as having outgrown their maternal 
blood supply. Why, however, should the umbili- 
cal artery oxygen saturation fall as the foetus 
outgrows its maternal blood supply more rapidly 
than that of the umbilical vein? How is the 
umbilical vein oxygen saturation maintained? 

The similarity between the results found in 
toxaemia and those found in cord obstruction 
suggest that slowing of the foetal umbilical cir- 
cuit may be responsible. In this way the foetus 
may get a slow flow of normally oxygenated 
blood instead of a normal flow of poorly oxy- 
genated blood. 

It may be that the same pressor substance 
which causes hyperiension in the mother causes 
vascular spasm in the foetal placental vessels. 
Such a spasm was indeed suggested by Barthol- 
omew et al. (1951) as the mechanism of placental 
infarction in toxaemia. 

The maternal hypertension of toxaemia, which 
Hamilton (1950) has shown to be associated 
with a high cardiac output, may also assist in 
maintaining foetal oxygenation, though it alone 
could not maintain a normal umbilical vein 
level. 

Page (1939, 1948) in America, and van 
Bouwdijk Bastiaanse and Mastboom (1949) in 
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Holland, have pointed out that an inadequate 
uterine blood supply may well be common to 
many conditions, such as pre-existent arterial 
disease, elderly primiparity and twin pregnancy, 
which are known as predisposing to eclampsia. 
They have, moreover, shown that constriction of 
the aorta below the origin of the renal arteries 
causes hypertension in the pregnant bitch, 
though it is ineffective in the non-pregnant 
animal. Placental ischaemia may therefore be 
the stimulus for the release of a pressor sub- 
stance which in turn regulates the oxygen 
saturation of the umbilical vein. 

Thompson and Tickner (1949) have shown 
that in vitro the mono-amine oxidase activity of 
human placenta is directly related to oxygen 
tension. This enzyme is capable of oxidizing 
tyramine, tryptamine, adrenaline, and 2-phenyl- 
ethylamine. So it is possible that the placenta, 
when well oxygenated, is also capable of 
destroying pressor amines in vivo. 

Should this be so, the placenta might be 
envisaged as being capable of producing pressor 
substances when it is ischaemic, and of destroy- 
ing them when it is well oxygenated, thereby 
controlling its own oxygen supply and that of 
the foetus. 

Some such mechanism offers a satisfactory 
explanation of the rapid fall in blood pressure 
which occurs in toxaemia when the foetus dies 
in utero with the placenta still attached. When 
the foetus dies, the poorly oxygenated blood in 
the umbilical arteries ceases to flow towards the 
placenta, and, as the chorionic villi are still 
bathed in well oxygenated maternal intervillous 
blood, they become more fully oxygenated. 
Considered from another aspect, the supply of 
oxygen to the villi by the maternal intervillous 
circulation remains the same, while the foetal 
drain upon placental oxygen is removed. 

Evidence that the placental oxygenation is 
maintained under these circumstances comes 
from Bartholomew (1947) who says “ while 
necrosis and maceration of the foetal tissues 
occurs within a few days of foetal death, the 
placenta does not macerate as do the foetal 
tissues; the villi preserve their form and staining 
reaction for several weeks, due to persistence of 
the intervillous circulation ”. 

In this respect it is interesting to note that, 
when the placenta is partially separated as in 
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concealed accidental haemorrhage, the blood- 
pressure may remain high even after foetal 
death, the detached part of the placenta 
remaining anoxic. 

If this hypothesis is correct, treatment of 
toxaemia should be directed towards improve- 
ment of the uterine blood supply, and prophy- 
laxis against toxaemia might be achieved by 
carefully planned dietary restriction during the 
second and third trimesters of pregnancy to 
limit the size of the foetus. 

Dietary restriction during the latter part of 
pregnancy was forced on the women delivered in 
Rotterdam during the 5 months’ starvation 
period of 1944-45, and Smith (1947) found a 
significant reduction in the incidence of toxae- 
mia, along with a decreased birth weight during 
this period. The greatest fall in birth weight was 
among the constitutionally large babies; there 
was no significant increase in the number of 
premature (under 5 pound) births. The stillbirth 
rate did not increase and the neonatal death rate 
even decreased during this period. What kind 
of dietary restriction might best be used to 
restrict foetal growth is uncertain, but the work 
of Burke, Harding, and Stuart (1943) would 
suggest that protein limitation might be the most 
effective. 

Although they recommend a high protein 
intake during pregnancy to increase the birth 
weight, this is not necessarily desirable. 

Certainly the diet should be liberal and com- 
plete during the early months of pregnancy when 
embryonic development is taking place, but it 
would seem that no harm and perhaps some 
benefit might result from dietary restriction in 
the later months. 

The ideal form of treatment for established 
pre-eclampsia might be some substance which 
preferentially dilated the uterine arteries without 
itself causing vasodilatation elsewhere. Since no 
such substance is available at present, we must 
rely on bed rest and sedation to decrease the 
demands of the somatic blood supply, thereby 
increasing the blood supply available to the 
uterus in common with other splanchnic viscera. 
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for his encouragement and advice, and the 
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Tuis series of cases began as an investigation of 
the method, of its practical use in clinical gynae- 
cology, and of the question whether the time 
spent on taking, staining and interpreting the 
smears was worth while as an aid to the diag- 
nosis of early carcinoma of the uterus. 

In the laboratory of this department, which 
undertakes all the gynaecological pathology 
from the hospitals in the Scottish South-Eastern 
Region, a more thorough sectioning of all cer- 
vices received had been insiituted in 1948. This 
consisted in taking a “ ring ” biopsy of the junc- 
tional epithelium as advocated by Ayre (1948), 
based on Foote and Stewart’s (1948) observa- 
tions which demonstrate the inadequacy of the 
single punch biopsy for discovering early cervical 
cancer in cases where there is no lesion visible to 
the naked eye or no single area of an eroded 
cervix which raises a suspicion of being possibly 
more than an erosion. By this method a worth- 
while number of early superficial cancers had 
been found (Anderson, 1950), which had been 
unsuspected clinically, the cérvix having been 
removed for other reasons: for example, in the 
course of a Manchester operation or total 
hysterectomy. 

It seemed, therefore, that an effort should be 
made to find these early cancers and to give the 
clinician the opportunity to deal with them ade- 
quately, as the prognosis at this stage is excellent, 
whereas in the established cancers, however 
treated, the cure rate is still disappointing. More- 
over, the cervix, which is the commonest site 
of genital cancer, is easily accessible to examina- 
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tion and offers a challenge to gynaecologists in 
their efforts to reduce the mortality in this 
disease. 

The monographs of Papanicolaou and Traut 
(1943), of Mrs. Ruth Graham and her team 
(1950), and of Farber and his colleagues (1950) 
were invaluable to guide our initial steps, though 
we found fresher cells scraped from the cervix 
produced a few differences from those they all 
depicted coming from desquamated cells in 
vaginal smears. Greater accuracy, however, 
became evident in time, and the improvement in 
our results in the second and third thousands 
when compared with those of the first thousand 
demonstrates this point clearly. 

The types of smear which may be used are the 
vaginal, endocervical and cervical. The super- 
ficial cells exfoliated from the epithelia of the 
genital tract collect in the posterior fornix and a 
smear made from this area—that is, a vaginal 
smear—may contain endomeirial as well as cer- 
vical and vaginal cells. 

The cervical smear, or “ surface biopsy ”, after 
Ayre (1947), is obiained by scraping the junc- 
tional epithelium of the cervix with a wooden 
spatula. The cells seen in this smear are more 
representative of the whole thickness of the cer- 
vical epithelium so that the picture may differ 
considerably from that of the vaginal smear. 
Also, endometrial cells are less commonly seen 
in the cervical smear and are more reasonably 
looked for in the vaginal or endocervical smears. 
Even this surface scrape can leave malignant 
cells untouched if it is not carefully made, but 
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it seemed reasonable to believe that it would go 
a long way to eliminate the 10 per cent of cases 
said by some not to exfoliate their cancer cells, 
and so to be missed in vaginal smears. 

We decided to use the cervical smear in this 
investigation because it appeared to afford the 
best means of finding the early lesions before 
they become obvious clinically and because cer- 
vical cancer is the commonest genital cancer. 
Other types of smear have, of course, been 
examined as and when they were sent to us, and 
occasionally we have requested a vaginal smear 
when we thought it would help. 

In concentrating on the cervix in this way we 
realized that we were neglecting deliberately the 
search for cells from endometrial cancer, but it 
was considered that endometrial cancer is rarely 
overlooked by ihe gynaecologist. A patient with 
irregular menopausal or post-menopausal bleed- 
ing and a clinically healthy cervix is usually 
admitted to hospital for curettage so soon as to 
gain no acceleration of her treatment through 
smear reports. In such a case the bleeding 
usually means that an invasive endometrial 
cancer, if any, is present and we have no doubt 
that curettage is the most reliable method of 
detecting it. 

That cancer of the body of the uterus is not 
often missed by clinicians is evident in the 
analysis of our results in which, of the 21 cases 
of endometrial cancer, all were rapidiy investi- 
gated and only 1 was completely unsuspected 
clinically, whereas of 50 cases of cervical car- 
cinoma 37 were regarded as clinically benign. 

The majority of our false negative reports 
were from cases of endometrial cancer, but we 
do not consider that the patients have suffered in 
any way from our incorrect reports as with one 
exception—that is, the unsuspected case referred 
to above——all the patients were given dates for 
admission to hospital for curettage when first 
seen in the outpatient clinics, at the same time as 
the smears were taken and before any reports 
were available. The clinician was aware of the 
possibility of carcinoma and none of these cases 
was regarded as a “find” by the smear; they 
come into the possible or probable cancer 
groups. 

This series of 3,000 smears represents 3,000 
patients “ screened ” for cancer. One hundred 
and thirty-nine more have been examined for the 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


sake of experience from clinically obvious cases 
of cancer and treated cases of cancer. Some of 
the 3,000 had several smears taken but the first 
report is the one used in the analysis of the 
results. If the first report was incorrect, even if 
subsequent ones were correct, it was regarded as 
an error and has been listed as a false negative 
or positive. The only exception to this has been 
a very occasional case where the first smear was 
atypical with possible abnormal changes, and 
further smears were requested. 

To a certain extent these smears came from 
a selected community as, although we occasion- 
ally received smears from all cases during one 
clinic in a routine manner, this was not always 
the case, and the word “routine” cannot be 
used in assessing our results. They are, however, 
consecutive smears as received in the laboratory 
with the exception of those from obvious and 
treated cancers in which the smear report is 
unnecessary for diagnosis. 


Analysis of Results 

The results of the first 1,000 smears were given 
to the Royal Society of Medicine (Anderson, 
Grant and McBryde,1951) and this report now 
requires amendment. (See Table I.) 

Eighty of the first 1,000 cases were from 
known clinical cancers in which the smear was of 
no diagnostic value, and so, before starting the 
second 1,000, these 80 were withdrawn and the 
numbers made up by including the next 80 
smears received. It so happened that there were 
no cancers found or missed among these added 
cases and so the results are not altered except 
for reassessments of sub judice cases in the 
original group. 

Of the 865 negative cases 182 were still on the 
waiting list for admission to hospital when the 
results were assessed and were assumed to be 
correct negatives as there was no clinical sus- 
picion of carcinoma. Their records have again 
been examined for confirmation or otherwise. 
Fifty-four still have to be admitted, and in one, 
admitted since our first assessment, the original 
report was found to be incorrect. The remainder 
have been admitted or have refused treatment 
and must be regarded as correct so far. 

In the negative case which laier was found to 
be incorrect the cervix was amputated in the 
course of a Manchester operation and routine 
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[ 
Reassessment of First 1,000 Cases 


December 1950 


Negative 


Positive—Correct 


865 (182 still to be admitted 
to hospital) 


21 (18 cervical, 


Reassessment May 1952 


865 less | later found 
positive 
864 plus 80 (to replace 


known cancers) 


3 endometrial) 


Positive or Suspect— 15 
Incorrect 


Suspect—-Szill sub judice 


Negative—/ncorrect 11 (3 cervical 


8 endometrial) 


Known Clinical Cancer 80 


Porat 1000 


ring biopsy in the laboratory revealed a pre- 
invasive cancer which had been unsuspected 
clinically and by the smear. This case, therefore, 
becomes a false negative. The smear has been 
reviewed and is still not suspect. It is known 
that the smear was taken mainly from a cervical 
polypus because we wanted to examine cells 
from a polypus, and thus the junctional epi- 
thelium was not sampled adequately. In other 
words, this particular cervix was not screened 
for cancer; nevertheless it has been thought fit 
that it should be included, if only to emphasize 
how easily the early cancer may be missed. 


False Negatives 

The number of negative incorrect reports rises 
from 11 to 12 making the total error in inter- 
pretation 12 out of 33 cancer cases-——that is, 36 
per cent or 12 out of 876 negative reports—1.36 
per cent. Of these 12 errors only 4 were early 
squamous cancers of the cervix, all unsuspected 
clinically. False negatives for cervical cancer are 
4 out of 22 cancers (18 per cent) or 4 out of 956 
negative reports (0.42 per cent). 
Sub judice Cases 

Of the 8 suspect and still sub judice cases in 
December 1950, 4 are still under review. One of 
these 4 has been lost, the smear still being 


15 plus 4 (previous sub 
judice, now 
rect) 


incor 


8 less 4 (previous sub 
judice, now 
suspects) 


false 


11 plus | (later found 
positive as above) 12 


0 
1000 


regarded as positive. Two patients had biopsies 
in which a suspicious area was found but insufli- 
cient to indicate radical treatment. At the time 
of writing further smears are negative. The 4th 
case had an inadequaie biopsy and the patient is 
unfit for further treatment. Follow-up smears 
are still suspect. 

The remaining 4 cases are now regarded as 
false suspects—2 squamous and 2 endometrial. 
False Suspects 

The number of false suspect cases rises, there- 
fore, from 15 to 19, that is 19 errors out of 44 
cases reported as positive or suspect-—45.6 per 
cent or 1.9 per cent in 1,000 smears. Of 
these 19 erroneous reports 8 were suspect for 
endometrial cancer and 11 for cervical cancer. 

Among the 8 endometrial suspects, curettings 
in 3 showed metropathia haemorrhagica; in 3 
inadequate or no curettings were received and 
the remaining 2 had benign endometrium. 

In | case in which no cureitings were obtained 
the patient died 3 months later of carcinomatosis 
of unknown origin and the smear is still regarded 
as suspicious. 

Eleven cases were given false suspect reports 
for squamous cancer and, of these, 8 had benign 
cervical biopsies, interpretation of these smears 
now being negative. One case showed a border- 
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II 


Analysis of second and third thousand cases and comparison with first thousand 


3,000 cervical smears 
interpreted as: 


Negative 944 


(54 still to be admitted to 
Hospital) 


Positive—Correct 21 


Positive——Incorrect 19 
(For cervical cancer) (11) 
Suspect—Suill sub judice 4 
Atypical—Being followed — 
Negative—Jncorrect 12 
(For cervical cancer) (4) 
TOoTAr 1000 


line carcinoma in the biopsy. The error in inter- 
preiation of the remaining 2 cases is now thought 
to be due to trichomonas infection. These 11 
constitute 25 per cent of suspect reports, or 1.1 
per cent of 1,000 smears. 

These results of the first 1,000 smears cannot 
be called good, but we have looked upon them 
as an initial learning group, and we feel that, 
although there is still much knowledge to be 
gained, especially regarding endometrial car- 
cinoma, considerable progress in interpretation 
has been made, as the results of the second and 
third 1,000 cases show. 


Correct Positives 
Thirty-three smears were reported as positive 
for cancer and subsequently proved correct. 
(See Table IIL.) 
Nineteen of these cases were pre-invasive 
cancers of the cervix, in only | of which was 
there any clinical suspicion of malignancy and 


Type of cancer 
Pre-invasive carcinoma of cervix ... 
Invasive carcinoma of cervix 
Adenocarcinoma of endometrium 


TOTAL 


Fir st 1,000 
(Reassessed) 


Taste Ill 


Second and third 1,000s Total 
1948 2892 
(296 still to be admitted to 
Hospital!) 
33 54 


4 23 
(1) 

5 9 

5 5 

5 17 
(1) 


2000 3000 


in which a biopsy would have been done without 
the positive smear report. One was watched for 
18 months before biopsy was performed and will 
be discussed later. 

There were 8 cases of invasive cancer of the 
cervix and 3 of these were unsuspected clinically. 
Two of the latter were described as having 
apparently intact epithelium. 

Only 1 of the 6 cases of endometrial cancer 
was quite unsuspected clinically. This was a 
patient reporting for change of pessary in whom 
a routine smear was suspicious of adenocar- 
cinoma. Subsequent curettage confirmed the 
presence of endometrial cancer. The other 5 
cases complained of irregular menopausal or 
post-menopausal bleeding and curettage was 
arranged at the time the smears were taken. This 
indicates that the clinician had some suspicion 
as to the possibility of cancer and so they are not 
regarded as “finds” but included among the 
“ possibles ”. Thus, out of 33 cases, 22 were 


Clinical ‘opinion 
Unsus- 
pected Possible Probable Total 


18 1 _— 19 
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unsuspected clinically, almost all of them being 
early cervical cancers. 

The average age incidence of the pre-invasive 
cancers of the cervix was 42.6 years ranging 
from 29 to 72 years, and of the invasive cervical 
cancers 50.7 years. The finding of 22 unsus- 
pected cancers among 2,000 patients is an 
incidence of 1.1 per cent which is the same as 
that found in the first 1,000. 


Incorrect or False Positives 

A positive smear, subsequently proved incor- 
rect, was reported on 4 occasions in this second 
series of 2,000 cases. Only | was suspicious of 
squamous carcinoma and the report was that 
“at least hyperplasia and parakeratosis ” were 
present. Biopsy of the cervix revealed para- 
keratosis only and on review the smear is not 
now regarded as suspect for cancer. 

The other 3 cases were suspect for body car- 
cinoma. Curettage in | case showed benign 
endometrium only, in another metropathia 
haemorrhagica, while in the third the endo- 
Metrium was benign but the patient had ovarian 
carcinoma. Review of the smear in this case 


would still not lead us to this diagnosis. 
Thus the false positive error is 4 in 37 smears 


reported positive—that is 10.8 per cent, or 0.2 
per cent in 2,000. This compares favourably 
with the results of the first 1,000 cases and only 
1 was “ false positive ” for cervical cancer in the 
last 2,000. 


False Negatives 

Five cases of the 2,000 were given incorrect 
negative reports. One was a small pre-invasive 
squamous cancer which was also unsuspected 
clinically. A total hysterectomy was done for 
fibromyomata and routine ring biopsy of the cer- 
vix in the laboratory revealed the early cancer. 
On review, the smear is still not suspicious and 
a possible explanation is that the whole of the 
junctional epithelium was not scraped by the 
spatula. 

The other 4 cases were endometrial cancers. 
Two smears were regarded as negative, while 
curettage revealed adenocarcinoma. Of the 
remaining 2 smears, | was reported as atypical 
because endometrial cells were noted in the post- 
menopausal cervical smear, and the other was 
reported as atypical but suggestive of “ hyper- 
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plasia of the endometrium at least”. Both were 
subsequently shown to be adenocarcinoma. 

Thus the false negative error is 5 out of 38 
cases of cancer—that is, 13.1 per cent or 5 incor- 
rect of 1,953 negative reports which is 0.25 per 
cent. This also shows considerable improvement 
and only | was “false negative ” for cervical 
cancer in the last 2,000 cases. 


Sub judice Cases 

Five cases out of the 2,000 are suspect and 
still sub judice. Five others reported as atypical 
with abnormal features—that is, short of frank 
suspicion—are being followed. Details of these 
10 are shown in Tables IV and V. We use 5 
descriptions in our reports, a mixture of Papani- 
colaou’s and Ayre’s standards: 

1. No cancer cells. 

2. Atypical, but no abnormal features. 

3. Atypical, but with abnormal features. 

4. Cells suspected of being malignant. 

5. Conclusive morphology of malignancy. 
Inflammatory changes, or an unduly oestrogenic 
picture, may be regarded as atypical but without 
abnormal features. 


DISCUSSION 


After analyzing the results we have come to 
the conclusion that we have helped the clinician 
to discover a sufficient number of early cancers 
to make the work well worth while. 

The cervical smear is not in itself a complete 
diagnostic procedure, and radical treatment 
should never be undertaken on the basis of a 
positive report unsupported by positive biopsy, 
but it indicates those patients in whom biopsy 
should be performed in the absence of clinical 
suspicion. If the cervix appears to be healthy 
and there is no obvious target area from which 
the biopsy should be taken, we advise ring 
biopsy of the entire junctional epithelium and 
endocervical curettage, as otherwise early cancer 
cannot be excluded in cases with suspect smears. 

In this group of 3,000 patients, 71 cases of 
uterine malignancy were encountered, 50 cer- 
vical and 21 endometrial. All obvious cervical 
cancers, and known cancers under treatment, 
were excluded; these numbered 139. The posi- 
tive correct reports come only from unsuspected 
cases, or cases in which the clinician suspected 
the possibility of cancer but required a biopsy to 


Clinical Smear 


Case No. opinion report 


1105 Eroded 
cervix 


Suspect 


2515 Eroded Suspect 
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Tasce IV 
Suspicious cases still sub judice 


Biopsy 
report Remarks 


No biopsy 


Ring biopsy: serial section 


One repeat smear = only 
atypical. Patient has de- 
faulted from clinic. 


Being followed. 


cervix showed cancer but too small 


2696 Intact Conclusive 
epithelium cancer 
cer 
2708 Healthy Conclusive No biopsy 
cervix 


38/52 Healthy Suspect 


Clinical 
Case No. opinion Biopsy 
1925 Eroded 
cervix invasive cancer 


Intact No biopsy 
epithelium 

2348 Erosion No biopsy 

88/52 Cervicitis No biopsy 

158/52 Intact Borderline cancer picture 
epithelium 


prove it. Had the clinically known cases been 
included our percentage of correct results would 
obviously have been very much greater. As it 
is, we have given our figures in two different 
ways, and because of these two factors we are 
inclined to minimize the significance of “* percen- 
tage accuracy ” and to pay our attention chiefly 
to the finding of cases which are not clinically 
visible. This, we believe, is the real place of 
cytology in cervical cancer. Novak too (1952), 
though no enthusiast for cytology, admits that 


to demand radical treatment 


Curettings showed fragments 
suggestive of squamous can- 


Inadequate biopsy. No squa- 
cervix mous epithelium 


Taste V 


Atypical with Abnormal Features 


Report advised biopsy but 
curettage and cauterisation 
performed. Being followed. 


Refused treatment. Being 
followed. 


Patient with hemiplegia. 
Given menopausal dose of 
radium as unfit for more 
treatment 


Remarks 


Suggestive of borderline pre- No treatment meantime. One smear, after 


biopsy has been negative. 


Three further smears still the same, and 
still short of frank suspicion. 


Cervix cauterized before smear report 
was known. Further smears still atypical 
and possibly more so. 


Three further smears much the same, but 
possibly only inflammatory. 


Repeat smear still suspect. 


it is in just this group of clinically unsuspicious 
cases that cytological studies have their clearest 
indication and value. 

A great many smears are received from cer- 
vices stated to be suspicious because of erosion, 
infection, or bleeding on scraping, and the vast 
majority are negative for cancer. No percentage 
figure can be offered because the standard of 
suspicion was much too variable. The negative 
smear report is usually ignored in these cases, 
and rightly, so that most of them have biopsies 
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which confirm the report. Only | early cancer 
was mussed by the smear in the last 2,000 cases 
and this | was also missed clinically. 

We agree with other published reports that the 
degree of accuracy reached in cervical cancer is 
unlikely to be gained with regard to adenocar- 
cinoma of the endometrium, especially when cer- 
vical smears only are studied. In the first 1,000 
cases, the “ learning” group, we missed 4 in 22 
cervical cancers and 8 of 11 endometrial cancers. 
In the last 2,000, | in 28 cervical cancers was 
missed and 4 in 10 adencarcinomata. This repre- 
sents an “ accuracy ” of 96.4 per cent for cer- 
vical cancer and only 60 per cent for body 
cancer. 

The majority of smears may be given a posi- 
tive or negative report at the first reading, but 
there is a certain proportion which requires con- 
siderable study and sometimes careful follow-up 
by repeat smears and biopsy before a final 
diagnosis can be made. Infection causes changes 
in cell morphology, and interpretation is some- 
times most difficult especially in the case of 
trichomonas infection, and further smears may 
need to be examined after the infection has been 
treated, 

One case, which was followed for 18 months 
before biopsy was requested, afforded us an 
absorbing study and a brief report will be 
presented. 


A patient, aged 29, para-l, reported to the out- 
patient clinic complaining of vulvar irritation and 
vaginal discharge. On examination cervix 
appeared healthy with intact epithelium and the only 
clinical finding was a mild vaginitis. Out-patient 
treatment was arranged and the patient asked to report 
after 2 weeks (Figs. 1-8). The smear taken at the 
first visit showed many atypical cells with suspicious 
features and the picture was thought to resemble that 
of Papanicolaou’s * dyskaryosis” of all layers. As 
the patient was young it was decided to follow her 
without biopsy for some time, unless clinical sus- 
picion arose or the smear .became more definite. 
Three months later the same picture was apparent, 
but more marked and more extensive. An _ inade- 
quate scraping taken from the cervix at this time 
showed anaplasia of the epithelium but insufficient 
for diagnosis and representative of only a minute 
fraction of the junctional epithelium. She was not 
seen again for 6 months and then the smear showed 
a more advanced picture with many suspicious cells. 
Five months later the smear was definitely positive 
and biopsy was requested despite the fact that the 
cervix was said to be perfectly healthy. A biopsy was 
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taken from the anterior and posterior lips of the 
cervix. The posterior one showed no squamous 
epithelium at all but the anterior one showed car- 
cinoma in 3 blocks out of 5. There was invasion into 
the cervical glands and in 2 areas there was equivocal 
invasion of the cervical tissue. In view of the sus- 
picion of invasion a modified Wertheim hysterectomy 
was done but no further areas of carcinoma were 
found in the final specimen. 


The number of cases requiring prolonged 
study is comparatively small. In this series of 
3,000 patients the number remaining under con- 
sideration is only 14, but they represent the 
beginning of an investigation of the validity of 
the diagnosis of the pre-invasive or latent cancer, 
for the bulk of the “ finds ” made by smears (18 
out of 21 in Table IT1) showed this as yet con- 
troversial stage of cancer. The arguments for 
and against this lesion are set out elsewhere, 
but, if it is not thought worthy of notice by 
gynaecologists, then we believe smear interpreta- 
tion is not worth while as a diagnostic aid, in our 
hands. If it is thought worthy of notice, and we 
believe it is, then the way is open not only for an 
attempt to reduce the numbers of the more ad- 
vanced stages of the disease of the cervix, but for 


prolonged research into the initial stages by 
repeated observation with control by interpreta- 


tion of smears. In America the diagnostic 
possibilities are so far accepted that research 
into therapy and the search for a test to show 
which cases will respond or have responded, to 
radiation therapy, is already far on the way. The 
time will certainly come too, when the better 
informed of our patients will request an exami- 
nation to exclude cancer, without any symptoms, 
and the cervical smear will surely be an added 
support to our routine clinical examination. 


SUMMARY 

(1) The report of 3,000 cervical smears has 
been presented and analyzed. 

(2) Thirty-three unsuspected cervical cancers 
were discovered—an incidence of 1.1 per cent. 
Of 50 early cancers of the cervix encountered, 
5 were missed, 4 of these in the first 1,000 and 
only | in the next 2,000 cases. Only 1 false 
positive report was given for cervical cancer in 
the last 2,000 cases. 

(3) Only | unsuspected endometrial cancer 
was found—all the others would have had curet- 
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lage irrespective of the smear report. Of 21 
endometrial cancers, 12 were missed—total error 
57 per cent. It must be remembered, however, 
that it was cervical cancer that this work was 
designed to discover. 

(4) Five cases only, from the last 2,000, had 
suspicious smears in which the final decision has 
not yet been made. Five others had smears short 
of suspicion and are being followed carefully. 

We conclude that accuracy of interpretation 
can be gained by long and careful study, but the 
results indicate that the work is well worth 
while as an aid to the diagnosis of early car- 
cinoma of the cervix. The clinician, we believe, 
needs little assistance in the diagnosis of endo- 
metrial cancer, and certainly we find the picture 
difficult to interpret in smears, except in the 
cases in which the traditional and far more 
accurate curettage has already been considered 
essential. The main contribution, which cyto- 
logical interpretation has to offer gynaecologists, 
is in the discovery of early cancer of the cervix 
before it is clinically obvious. 

Eighty per cent of these unsuspected cases 
have been of the pre-invasive or latent type, 
more or less generally accepted now in the world 
of pathology as a type of true cancer, as 
reviewed in another paper. In spite of the other 
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20 per cent being early invasive cancers we very 
much doubt if the use of cervical smears as a 
routine gynaecological out-patient procedure 
would be justified, were we not convinced of the 
significance of the pre-invasive or latent lesion. 


We wish to thank all our clinical and labora- 
tory colleagues who have been so helpful in 
giving us information about patients’ progress, 
and in cuttinginnumerablesections and patiently 
preparing photographs. 
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LATENT CANCER OF THE CERVIX* 
BY 


A. F. ANDERSON, B.Sc., F.R.C.S., M.R.C.O.G. 
Department of Obstetrics and Gynaecology, University of Edinburgh 


Tue other terms used for this type of cancer 
and used more commonly, are pre-invasive 
cancer, non-invasive cancer, intra-epithelial 
cancer, intra-dermal cancer and cancer in situ 

a cancerous change confined to the superficial 
epithelium. This is a microscopic or histo- 
logical lesion. Not so long ago it was doubted 
whether the term cancer should be so used, or 
whether it should be kept for lesions which 
spread directly, invaded and metastasized. Now, 
however, most general pathologists regard the 
term as a proper one and they describe pre- 
invasive cancer in the larynx, lung, oesophagus, 
stomach, appendix, breast, skin, vulva, and the 
glans penis, endometrium and probably many 
other sites. 

It is now admitted that epithelial cancer 
probably starts in the epithelium and the newer 
problem is to decide when invasion has begun. 
To surmount the difficulty of this decision, I 
have previously named this lesion quite simply 
a superficial early cancer. No one will deny it 
is superficial; and if it is cancer, most will accept 
that it is early; and though even this may be 
questioned, it is surely early from the point of 
view of prognosis. The word “ latent” I have 
borrowed from the experimental cancer research 
world, for reasons I shall give later on. 

In the cervix this lesion was first described 
by Rubin in 1910, and I have elsewhere men- 
tioned its slow rise to respectability and general 
acceptance through the names of Robert Meyer, 
Schiller and Novak. In other regions of the body 
it has the eponymous titles of Paget’s disease, 
Bowen's disease and Queyrat’s erythroplasia. 
The latter, on the penile glans, shows the nearest 
resemblance to the lesion of the uterine cervix, 
but it is likely that Willis (1948) put them all 
in the proper perspective by suggesting that they 


* The Thom Bequest Lecture given at the Royal 
College of Surgeons in Edinburgh, 16th July, 1952. 


are all the same type of lesion, with minor 
differences due to their environment. In 
textbooks of dermatology they have graduated 
from the chapter on precancerous lesions to 
the chapter on cancerous lesions. The older 
definition of cancer, propounded by Virchow, 
which demanded demonstration of tissue 
invasion, has been aptly termed “ therapeutic- 
ally nihilistic” by Scipiades and Stevenson 
(1938) who point out that only rarely do 
physicians encounter the commencing car- 
cinoma, while pathologists meet it only as an 
accidental finding. J.J. and W. D. Eller (1950) 
sum up this question by stating that “ cancer 
of the skin is a malignant new growth originat- 
ing in the cells of the epidermis. The des- 
tructive character of the lesion may not be 
obvious for a long time . . . it is to be assumed 
that all epidermal neoplasms with histological 
characteristics of malignancy may endanger the 
life of the patient.” Macleod and Muende 
(1946) go so far as to say that “ as all types of 
cutaneous cancer commence intra-epidermally, 
the advisability of regarding this as a special 
type of cancer is open to criticism.” 

A short description will show why it may be 
regarded as true cancer. The thing that takes 
the eye is the loss of the three layers usually 
seen in the cervix, the basal cells, prickle cells 
and cornified squames. Instead we have a 
complete thickness of basal or parabasal cells, 
with only occasionally a more differentiated and 
cornified type. Usually there is complete loss 
of any pattern or of “polarity”, and no attempt 
to grow up and differentiate into flat superficial 
scales. A higher power reveals a hyperchro- 
matic appearance (due to the nuclei being full 
of chromatin granules) and great variation in 
size and shape of both cell and nucleus, or 
pleomorphism. this anaplastic picture 
mitotic figures are not necessarily found, but 
usually they are plentiful, and grossly abnormal 
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forms and multiformed nuclei may also be seen. 
Cowdry (1940) tells us that tissues have 
rhythmical mitosis and that it is often frequent 
at night (which may explain why we may not 
see any in our biopsies), but the picture is 
already complete without them, and we keep 
the most mitotic specimens to persuade the 
unbeliever. Novak (1929) has said he has 
rarely seen these in cervical squamous epithe- 
lium short of malignancy. 

Whether the most controversial element—the 
basement membrane—exists or not, there is at 
least in this lesion an intact lower line to the 
basal cells. But with careful searching it is 
usually possible to find breaks in this lower 
line in all cervical biopsies showing chronic 
inflammatory change, and the inflammatory 
cells in the subepithelial tissue have, as 
it were, raked over this neat dividing line even 
in benign cases. When we remember too, that 
cancerous epithelium often attracts a lympho- 
cytic and plasma cell reaction below it, then 
it becomes obvious that we can lay little stress 
on the line being broken, and we must fall back 
on the degree to which it is obscured. I find 
that many of my reports on these lesions end 
with the words “ with eouivocal invasion ”, for 
it seems to me that the decision becomes almost 
a personal matter. We have found collagen 
stains of little help. The picture is still short, 
however, of obvious direct invasion and spread, 
and of lymphatic permeation, and because of 
this, may not call for surgery to the point of 
lymphadenectomy. 

We do not follow Te Linde and Galvin (1944) 
in regarding a cervical mucus gland filled with 
cancerous epithelium as representing invasion, 
and we prefer to see the growth obviously into 
the cervical connective tissue proper. Should 
it, however, entirely fill a mucus gland, with 
destruction of the secretory lining, and then be 
cut mm cross section, tt may look exactly like an 
invading tongue or cell nest and it is this appear- 
ance in particular which is equivocal. Finally, 
we believe we must wait until this change 
occupies the full thickness of the epithelium 
before we call it cancer. We often see it some- 
what short of this, when we term it basal ana- 
plasia. 

There is a very important corollary to this 
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histological picture, and that is that, being a 
microscopic change, it is invisible to the naked 
eye. It is surface epithelium and it has no 
vessels, blood or lymphatic. (But it strips off the 
dermis with apparently greater ease than benign 
epithelium and so may still give rise to a fine 
oozing, if roughly handled.) This invisibility 
leads to yet another term —* pre-clinical ” 
cancer. 

Those are the chief reasons why we regard 
this lesion as cancer. It is identical in appear- 
ance. The only difference is the absence of 
unequivocal invasion. 

There is one other reason, not complete proof 
but very strongly suggestive, and that is that 
there are many records now of cases in which 
it has not been regarded as cancer, in which it 
has not been treated as cancer, and in which 
cancer, fully invasive, has subsequently de- 
veloped. There are 30 or more such cases 
recorded in the literature and we (1950) pub- 
lished 3 from this centre alone, developing 2, 
4 and 8 years after the first specimen was taken. 
Since then we have unearthed 3 more, brief 
details of which are as follows: 


1. Mrs. C. W. (No. A5516). Biopsy in 1943 was re- 
ported as doubtful but probably entirely inflammatory, 
and a radium menopause was induced. In 1950 she was 
found to have a Stage II carcinoma of the cervix and 
renewed examination of the first biopsy revealed the 
picture we have already described. 


2. Mrs. P. (No. 2336). A report, given in 1947, of 
a very unstable surface epithelium with many mitoses 
and nuclear irregularity. Because of the scantiness 
of this appearance a consultant pathologist's opinion 
was obtained; this was given as benign, 5 different 
reasons being enumerated without any reference at 
all to the unstable epithelium. Cauterization alone 
was carried out. Five years later she again reported 
and malignant cells were found in a cervical smear. 
Fifty more sections were made of the 1947 block, and 
more areas, some with equivocal invasion, of our 
superficial cancerous epithelium blossomed out. By 
1952 she had a Stage II squamous cancer. 


3. Mrs. P. (No. 3528). A patient with a cancer of 
the breast, and postmenopausal bleeding. The cervix 
was clinically healthy, as judged by the fact that no 
biopsy was made and only curettings from the uterus 
submitted for examination. But these showed frag- 
ments of squamous cancerous epithelium and no 
endometrium, and were so scanty as to make it 
unlikely that they came from the endometrium. I 
reported this, in view of her age and symptom, as 
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indistinguishable from cancer of the cervix, and sug- 
gested a formal biopsy. This was not done, however, 
for 2 more years, when repeated bleeding led to a 
further specimen being obtained. It was again 
labelled “ curettings ” but showed, now, definite can- 
cer of the cervix. 

Figs. 1 and 2 illustrate these last 2 cases, as 
we first saw them. The section of the first case, 
though convincing microscopically, had been 
over-fixed and proved not to be so photogenic 
for reproduction. 

This type of story, although not constituting 
“ proof” that this lesion is cancer, or always 
develops into acceptable invasive cancer, is as 
near as we can get to proof. One other investi- 
gation has been made of a retrospective nature, 
by Galvin, Jones and Te Linde (1952), who have 
shown us the way in many important papers 
on this subject. They investigated the records 
of over 700 cases of cancer of the cervix in the 
Johns Hopkins Hospital and found 13 who had 
had a biopsy reported as benign at some time 
prior to the diagnosis of malignancy. The 
blocks of the biopsies from these 13 were 
brought to light again and serial sections made 
from them, with the result that in 11 of the 13 
early superficial cancerous epithelium was found 
to have been there all the time; 8 other cases had 
been curetted and 2 of these showed cancerous 
epithelium in the curettings. 

So much for the arguments that we are deal- 
ing with one or other type of squamous cancer 
which we may summarize as follows: (1) 
squamous cancer must begin in the epithelium 
itself; (2) the picture is identical with the 
picture of cancer except for the traditional 
criterion of invasion; and (3) there is an increas- 
ing number of cases coming to light in which 
it has not been treated as cancer (through lack 
of correct interpretation, or lack of belief in 
the interpretation, on the part of the clinician) 
and in which cancer has developed. 

If this lesion is not cancer, what is it? Those 
who do not believe it to be cancer hide behind 
the terms “ precancerous”, “ carcinomatoid ” 
and the like, but they do not say that it should 
be ignored, or that the patient may be discharged 
and lost sight of. What other possibilities are 
there? 

Is it just inflammatory hyperplasia? If so, 
it is entirely different to look at from what is 
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generally interpreted as inflammatory, and, 
although the accelerated growth rate of healing 
may produce some hyperchromatic change, 
there is no obvious pleomorphism or anaplasia, 
and cells and nuclei are regular circles or ovals. 
Recently (Bechtold and Reicher, 1952) tricho- 
monas infestation has been held responsible for 
producing a picture well-nigh indistinguishable 
from cancerous epithelium but, although some 
possible differences were described, they admit- 
ted to 2 cases of cancer being missed through 
over cautious reporting along these lines. In 
general, even the apparently invasive tongues of 
new epithelium in a healing erosion give rise to 
no difficulty of interpretation. 

The dermatologists know of a lesion they term 
“ pseudo-epitheliomatous hyperplasia” and 
from the photographs I have seen of this it bears 
no resemblance whatsoever to what I have just 
described. I believe it is a very misleading term 
and I was glad to find that some dermatologists 
also thought so and preferred the term “ epithe- 
lial hyperplasia ” because, in fact, it had nothing 
to do with epithelioma. Yet it is not unknown 
for it to be so interpreted by pathologists who are 
so trained to look for invasion before they diag- 
nose cancer, that, when they see the appearance 
of invasion caused by marked inflammatory 
reaction, they are misled into calling the condi- 
tion cancer in spite of the benign appearance of 
the isolated islands of epithelium. 

When we consider squamous metaplasia or 
epidermization, we find an occasional resem- 
blance, as it may mimic the invasion of cancer, 
with hyperchromatosis, and poor differentiation 
to surface squames. This is the picture probably 
most commonly mistaken for early invasive 
cancer, even by general pathologists unfamiliar 
with its frequency in the uterine cervix, and its 
manner of growth in the cervical mucus g!ands 
and on the junctional epithelium of the external 
os. But again, a higher power reveals a regu- 
larity of cellular and nuclear outline that is 
usually unmistakable and cells ballooned with 
cervical mucus may be mixed up in this meta- 
plastic epithelium. In cases of difficulty, and in 
all cases where we wish to send out a report of 
pre-invasive cancer, we make it a rule for two of 
us, if not more, to scrutinize the picture. It can- 
not be stated that squamous metaplasia itself 
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never becomes malignant. Both pictures are fre- 
quently seen together. We agree with Carmichael 
and Jeaffreson (1941) that it must rarely occur, 
as metaplasia is found in anything from 50 per 
cent to 70 per cent of all cervices. Figs. 3 and 4 
show how mistakes could be made. 

Thirdly, it has been suggested that this pre- 
invasive lesion should be regarded as a basal cell 
carcinoma. It is true that it consists mostly of 
basal cells, yet the pattern of growth is quite 
unlike basal cell carcinoma in other sites. Also, 
cases are recorded of basal cell carcinomata 
which did develop metastases. Many patholo- 
gists agree that most basal cell carcinomata have 
mixed types of cell and that any that metasta- 
size were really squamous in nature all the time. 
Yet other pathologists suggest that they are mal- 
formations, or hamartomata, and that it is not 
likely that two different types of cancer should 
arise in One epithelium (Lever, 1948). The late 
G. W. Nicholson (1950) went so far as to 
“ emphasize the physiological mechanism of all 
histogenesis, that active growth by cell division 
varies inversely with differentiation, and that, 
therefore, the differentiated cells of the stratum 
spinosum and still more superficial cells are 
unknown to divide. The idea that a basal cell 
carcinoma ‘arises in’ the basal, malpighian layer, 
and a squamous ‘acanthoid’ carcinoma ‘arises 
in’ a layer superficial to it is, therefore, unbio- 
logical nonsense ”. I am not competent to resolve 
this theoretical confusion, though I would follow 
Nicholson’s lead, but there is no doubt that the 
basal cell carcinoma does invade locally and 
directly and that what it usually lacks is lymph- 
node metastasis. Such, unfortunately, is not the 
case with our cervical type of growth, once direct 
spread to the cervical connective tissue occurs. 

We regard it as almost generally accepted that 
pre-invasive cancer is true cancer and we believe 
that the most important remaining problem is 
the question of reversibility. This is a very con- 
fused problem and the main confusion is with 
disappearance of the growth—which is not the 
same thing. Many writers hold that true cancer 
cannot be reversible, and are apt to argue that 
therefore any lesion appearing to be reversible 
is not cancer. But this is not necessarily the 
case, for in the first place there are records 
(Dunphy, 1950; Rohdenburgh, 1918) of estab- 
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lished cancers, and even cancers with metastases, 
having undergone spontaneous regression with- 
out treatment (which is the only true reversi- 
bility). It is admitted that for all practical pur- 
poses this possibility must be ignored, for cancer 
as we know it in the invasive state is so com- 
pletely a killer that we must always give the 
completest treatment available, if the patient can 
stand it. In the second place, the argument of 
apparent reversibility pointing to the lesion never 
having been true cancer, is almost always used 
from cases which have been treated, and under 
this heading I include the taking of a biopsy, and 
certainly the taking of a succession of biopsies 
at periodic intervals. It is established that the 
majority of cervical carcinomata begin at the 
junction of the squamous and columnar epithe- 
lium, and it has been shown conclusively by 
Foote and Stewart (1948) how small these 
lesions may be, and how hopelessly inadequate a 
single biopsy may be for diagnostic purposes, 
unless it be taken from a definitely suspected or 
“target” area on the cervix. In spite of the 
fact that it is recognized how small these lesions 
can be, the possibility of their complete removal 
by biopsy is usually completely ignored or 
regarded with scepticism. No doubt this scepti- 
cism is necessary, but it should do no more than 
lead to careful and thorough studying of each 
case individually. 

Attempts at earlier diagnosis of any malady 
sooner or later lead to the stage at which the 
symptoms are so mild, or even non-existent, and 
the signs so meagre or only demonstrable by 
means which, to the uninitiated, are little short of 
black magic, that it is an easy criticism to make, 
that the patient never had that malady at all. 
Yet to criticize thus is a policy of despair and 
would soon, if valid, lead to a cessation of 
attempts to improve our diagnostic methods. 


_There is no way out of this dilemma. 


Now it is not unknown for even invasive can- 
cer to be diagnosed in biopsy material and yet 
no further growth to be found in the final 
surgical specimen, and it is a much commoner 
experience, naturally, with a decreasing size of 
tumour. In other words had radical surgery not 
been undertaken, the result—the end of that par- 
ticular tumour or “cure”—might have been the 
same if no more had been done after the biopsy. 
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I say “ might have been ” for only the thorough 
examination of the excised organ can lead to the 
opinion that the whole tumour has_ been 
removed. When this happy result is achieved, 
we do not say that the growth or lesion has been 
reversible but that it has been removed. 

Not only may repeated biopsies remove all this 
small non-invasive cancerous epithelium, but it 
is easily rubbed off, and indeed many believe it 
is a property of malignant epithelium to be less 
adhesive. Many of us, when operating, wipe the 
cervix fairly vigorously with gauze swabs soaked 
in our favourite antiseptic, and we often see 
cervical biopsies entirely bereft of any epithe- 
lium. I am far from concluding that this lesion 
we know as non-invasive cannot be reversible, 
but it must be emphasized that the possibility of 
complete ‘removal is often ignored and the 
assumption of reversibility made. 

Another factor is usually ignored in attribut- 
ing reversibility and that is the time factor. Many 
of these lesions have lasted many years, even up 
to 12, before their final diagnosis as clinically 
obvious growths—our own longest was 8 years. 


A third, and closely allied, factor, is the well 


recognized difference in the rate of growth of 
different tumours, even of the same type, and, if 
progression of growth is by no means uniform 
in all patients with fully developed neoplasms 
(Shimkin, 1951), how much more may we assume 
variability of the pre-invasive neoplasm? Yet the 
follow-up of many of the cases recorded as 
reversible extends for no longer than 12 to 18 
months, often only 3 to 6 months, and we believe 
that a question of such basic importance needs 
many more cases to be followed for at least 10 
years. 

Experimental cancer research also lends cir- 
cumstantial evidence and from two sets of 
experiments in particular. The first, by Deelman 
(1922), was one of the earliest series of histo- 
logically controlled inductions of tar cancer in 
mice. He showed that the first change in the 
epithelium was one of diffuse typical growth 
which regressed when the stimulus was with- 
drawn: that if it were reapplied, focal typical 
growths began, and only the diffuse areas 
between these regressed when the stimulus was 
withdrawn; that if it were continued yet longer, 
focal atypical growths were developed, which 
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always went on to become invasive cancer. His 
photographic illustrations are not so good as 
those of Gruetz (1924) whose pictures show the 
change we commonly style as Bowen’s disease. 
But the different stages, and lack of inevitable 
progression are shown to exist experimentally, 
and it may well be that pre-invasive cancer is 
one stage of developing skin cancer of the cervix 
which is waiting for further stimulus, either in 
quantity or quality, to cause it to invade. I can- 
not compare it with the focal typical growth 
which does not regress, because at least we are 
all agreed that what we are dealing with is 
atypical. These stages in the life history of 
tumours are accepted now by experimental 
workers. Nicholson wrote cogently on the sub- 
ject of tumours being physiological, in that they 
are reactions, albeit pathological reactions, to 
stimuli. He pointed out that they did obey the 
rules of growth, and that their development 
could be compared with the origin of a limb bud 
in an embryo. 

Berenblum and Shubik (1949) are tempted to 
draw the same parallel between the evocator and 
the carcinogenic agent on the one hand, and the 
organiser and the latent tumour cell on the other, 
and, though they believe this to be an over sim- 
plification in the present state of knowledge, 
they insist that the recognition that carcino- 
genesis is at least a two-stage process should 
invariably be borne in mind, and that any basic 
theory that overlooks this must of necessity be 
incomplete. Willis also comments on the long 
latent periods elapsing between the application 
of carcinogenic stimuli and the development of 
tumours, and states in particular how remark- 
able, in view of the slow growth rate of basal 
cell cancers, is the presence of plentiful mitotic 
figures. 

It is these observations that have tempted me 
to use the word “latent” in my title, for it seemed 
possible that if we are not dealing with so-called 
true cancer, we might at least be dealing with 
latent cancer. Berenblum and Shubik confirmed 
the work of many other experimentalists in 
showing that carcinogens produce an irreversible 
change not recognizable as cancer, but which 
could be precipitated into cancer by later appli- 
cations of other substances not in themselves 
carcinogenic. We are disinclined to regard our 
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recognizable lesion as “ potential” cancer, as 
“ carcinomatoid or as “ precancer” in the 
sense of a benign lesion with a high probability 
of change to cancer. 

Another aspect of possible reversibility, much 
more germane to our lesion and _ possibly 
illumined by the second set of experiments to be 
referred to, is that seen in pregnancy. When it 
is found in pregnancy the clinician and patholo- 
gist tend to be exceedingly wary of naming it pre- 
invasive cancer for there is a large body of 
belief that it is more often reversible in associa- 
tion with pregnancy. The evidence for the preg- 
nancy picture being reversible is, however, con- 
flicting. Epperson et al. (1951) give details of 5 
pregnant patients of a series of 286 with grossly 
normal cervices, who had 1 or more biopsies 
taken. Intra-epithelial or early epidermoid can- 
cer was diagnosed in these 5 from the first 
biopsy. The respective ages were 22, 24, 27, 33 
and 38. The record of the first was of 4 further 
biopsies in 6 weeks, abortion occurring at the 
fourth month, and 3 biopsies in the 6 weeks 
immediately postpartum—8 biopsies in all 
from a lesion which by definition must have 
been tiny, since the cervices were chosen as 
being grossly normal. The other 4 cases 
were similarly investigated by repeated biopsies 
and | also by cervical curettage and coni- 
zation. They remained normal, with a maxi- 
mum follow-up of 20 months, and the observa- 
tion made that none was “treated for carci- 
noma". 1 cannot help wondering whether this 
observation is really justified but it is notable 
that these authors only claim that all 5 cases 
appeared “normal” at postpartum biopsies. 
The word “regressed” or “reversible” is 
avoided. 

In a subsequent paper from the same 
school with one author common to both (Nesbitt 
and Hellman, 1952) 2 more cases are added 
from a series of 300 pregnant women with no 
obvious clinical cancer. In this series 4 biopsies 
from the four quadrants of the cervix were taken 
from each and the phrase “ reverted to normal ” 
is now used for the 2 pre-invasive cancer cases, 
1 being so proved “ at hysterectomy 6 months 
postpartum”. This is then quoted, with those 
in the first paper, as a total of 7 cases all of 
whom have “ reverted ” to normal. 


Schleifstein (1950) records 5 cases of question- 
able cancer in situ associated with pregnancy, 2 
of which proved eventually to be unequivocal 
carcinoma in situ after the confinement. These 
2 were aged 30 and 32. In 1 the lesion was con- 
firmed at hysterectomy a year after, and the 
other was treated by radium and “did not do 
well. Lesion increasing in size”. The remain- 
ing 3 had repeated biopsies and a follow-up, 
which was short when one considers the pos- 
sible duration of the lesion and its slow rate of 
growth. 

On the other hand a few writers declare that, 
as the histological picture is the same as that 
found in the non-pregnant, it must be regarded 
as the same lesion. Murphy and Herbut (1950) 
state that they did not find such a picture in 
their series of 50 cases with multiple cervical 
biopsies during pregnancy. They conclude that, 
if a woman has a lesion that appears carcino- 
matous, then it probably is carcinoma and she 
had better be treated for it. Carrow and Green 
(1951), having studied biopsies of 96 pregnant 
women, are not satisfied that the so-called preg- 
nancy changes of the cervix are specific to preg- 
nancy and they believe that, if criteria are pre- 
sent for the diagnosis of pre-invasive carcinoma, 
this diagnosis is valid irrespective of whether 
the patient is pregnant or not. Dr. George H. 
Gardner, in the discussion of this paper, regarded 
their work, with its “ control” of roughly 2,000 
non-pregnant cervices, examined during the 
same period, as irrefutable evidence that there 
are no specific pregnancy changes in the several 
epithelia of the cervix. 

I find it remarkable that the possibility of the 
entire growth having been removed by biopsies 
is seldom mentioned by those particularly sus- 
picious of the pregnancy case, while another 
overlooked aspect of this subject is that the 


lesion might have been present before pregnancy 


occurred. This aspect is the more surprising to 
obstetricians, who are usually very conscious of 
the possibility during pregnancy that the con- 
dition which is particularly worrying them 
might well have existed before the pregnancy. 
Whether we should be more sceptical than usual 
about this lesion being cancer when found in 
pregnancy, there is no difference in the appear- 
ance histologically, and no way of telling which 
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lesion will proceed to invasive growth and which 
will not. 

The second set of experiments referred to was 
made by Foulds (1951) who studied spon- 
taneously occurring mammary tumours in mice. 
He found two types of tumour, those he termed 
“ responsive ” because they grew during preg- 
nancy and regressed afterwards, and those he 
termed “ unresponsive ” (to pregnancy) because 
they grew steadily and progressively. A justifi- 
able inference was that the responsive tumours 
were what these workers call “ conditional ” 
tumours, like tar warts. Such tumours, accord- 
ing to Rous, have two factors in their induction, 
an initiating factor which induces the change 
from normal cells to latent tumour cells in the 
subthreshold (yet another epithet) neoplastic 
state, and a promoting factor which stimulates 
these altered cells to proliferate. Foulds con- 
sidered that in his experiments systemic changes 
dependent on pregnancy acted as promoting 
factors, stimulating latent tumour cells to proli- 
ferate. In many of Foulds’s mice responsive 


tumours progressed abruptly and permanently 
to “ unresponsiveness ”—i.e. not regressing after 


pregnancy. This occurred in | of 3 tumours in 
the same mouse, so that the change was in the 
tumour itself and not in the environment. He 
formulated half-a-dozen rules of progression in 
tumours, which should be studied by all those 
interested in this type of work. In the main he 
showed that progression occurs independently 
in different tumours in the same animal; in 
different characters of the same tumour; that it 
is independent of growth (i.e., size and clinical 
duration); that it may be halted at any stage and 
does not always reach its end point within the 
lifetime of the host. Paul Young of Boston (1951) 
records a case showing basal anaplasia asso- 
ciated with a negative smear, going on to pre- 
invasive cancer with a positive smear, in preg- 
nancy. He is one of the few who talk of regres- 
sion along with the observation “ without treat- 
ment other than punch biopsy ”. 

Here again is justification for the use of the 
word “ latent’, for it seems that the principles 
and background of Foulds’s experiments are 
possibly paralleled by those of the lesion in the 
cervix during pregnancy. 

On reversibility in the non-pregnant case, 
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Scapier, Day and Durfee (1952) quote | case 
watched over a whole year, with 5 positive and 
suspicious vaginal smears, but 3 biopsies which 
failed to show anything more than chronic 
cervicitis, and cauterization was performed 
before the last 2 biopsies. We recognize that the 
Americans are much ahead of us in the inter- 
pretation of smears, yet we should still regard 
this as an example of false positive smears, 
rather than of reversible cancer. Bechtold and 
Reicher (1952) attribute the changes occasion- 
ally to infestation by trichomonas vaginalis. 
Again the follow-up of the cases claimed to 
have reversed is short, and some had been 
“ investigated by several biopsies, but in the 
main an attempt was made to avoid “ destruc- 
tive” anti-trichomonas treatment, and several 
cases reversed after topical drug therapy. These 
workers made a sincere attempt to differentiate 
the misleading picture they attribute to tricho- 
monas from true pre-invasive cancer, but that 
they find it difficult is evidenced by their admis- 
sion that they eventually became too conserva- 
tive in their interpretation and gave a negative 
report on 2 cases which eventually proved to be 
true carcinoma. Their local or topical therapy 
was not stated in their paper in so many words 
but a reference to a new treatment for tricho- 
moniasis in another journal was given at the end 
and this proved to be the local use of aureo- 
mycin. 

Now Ayre (1951) has published a report of 
the regression of 6 anaplastic lesions in a series 
of 13, following aureomycin therapy, with 
recurrence in | case. A similar result has been 
achieved by McLean in New York (1951) though 
again with recurrence. These results came after 
attempts to alter the cervical picture as reflected 
in smears by administering all the available 
steroid hormones, and all the available anti- 
biotics, in turn. On the other hand in one of 
Bechtold and Reicher’s cases the trichomonas 
infection proved to be so chronic and stubborn 
that it could not be eradicated, yet the pre- 
invasive cancer picture disappeared. They rather 
naively suggest that the cervical epithelium may 
develop a resistance to the organism, and over- 
look the 4 biopsies that made the case record, 
and that may have removed the entire lesion. 

We cannot escape the possibility of this lesion 
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suddenly acquiring aggressive characteristics, 
and Paul Young records 15 cases of “anaplasia” 
short of pre-invasive cancer, which developed 
into pre-invasive cancer in from 3 to 12 months. 
As Willis puts it “ we now know that cancer is 
mainly a disease of the elderly, not because senile 
tissues are * predisposed” to cancer, as was 
once supposed, but because of the usually long 
latent periods elapsing between the application 
of carcinogenic stimuli and the development of 
tumours.” 

Over the past few years, we have instituted a 
more exhaustive search for the early carcinoma. 
This greater search takes the form of recom- 
mending 4 biopsies rather than |, or a biopsy 
from the entire circumference of junctional 
epithelium, from cervices giving rise to suspicion 
in one way or another, yet showing no actual 
lesion to the naked eye, no target for the biopsy 
knife. By the same token a cervix sent for 
examination following a total hysterectomy, or a 
Manchester type of repair, is examined in a series 
of blocks made from the entire junctional epithe- 
lium—a “ring” biopsy carried out in the 
laboratory. And finally, the two methods of 
routine screening of the epithelium at the 
external os, cervical curettage by a sharp spoon 
as advocated by Novak, and the microscopic 
examination of cells obtained from a vaginal or 
cervical smear, after Papanicolaou, are being 
more and more used, although biopsy is essential 
to confirm any suspicious findings of these 
smears. 

Not only have the numbers of early carcino- 
mata changed, but the routes of discovery have 
also changed. All these histological diagnoses 
have been reviewed by 3 different people and 3 
have been discarded as incorrect. This does not 
sound many compared with Galvin and Novak's 
25 (1951), but then we started with a great deal 
of help from Te Linde and Galvin’s experience. 

It was in 1948 that our interest was greatly 
stimulated by the discovery of an advanced case 
of carcinoma, in which the biopsy had been 
thought to be benign in 1940. The re-examina- 
tion of this biopsy left no doubt that it was 
carcinoma then, and even possibly showing 
early invasion. One objection offered to this 
being a true story, was that cancer of the cervix 
usually had a life of only 2 to 3 years. But I 
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have already referred to work strongly suggesting 
different rates of growth of the same type of 
tumour, and Shimkin (1951) has published data 
on the duration of life in cases of untreated 
cancer. He found, in 651 cases of untreated 
breast cancer, that 20 per cent were still alive 5 
years later, and that of 1,749 cases of cancer of 
the cervix 10 per cent were still alive 3 years 
later. 

Altogether in 1948, 5 cases of early superficial 
cancer were found and treated. In 1949 there 
were 8 cases; by then we were making 12 to 20 
blocks from each cervix sent to the laboratory. 
Of these 8, 4 were found in total hysterectomies, 
1 in an amputated cervix, 2 in single biopsies, 
and | from a cervix in a smear from which 
malignant cells had been seen, and confirmed in 
a ring biopsy. This was the beginning of the 
search by routine screening by smears. In 1950 
and 1951, the number jumped to 23 and 26 
respectively and greater details are shown in 
Table I. 


Taste 
62 pre-invasive Cancers of the Cervix 


1948 5 cases—with more blocks from cervices sent to 
laboratory. 

1949 & cases—with “ring” blocks on all cervices in 
laboratory. 

1950 23 cases ) with cervical smears and cervical curet- 


1951 26 cases | tage as screening methods, confirmed 


by biopsy. 
Method of Discovery 1950 1951 
Single cervical biopsy 5 3 


In laboratory, cervices 
removed for reasons other 


than malignancy 8 3 
Amongst endometrial curettings 1 1 
Submitted as a “ menstrual” 

biopsy 1 ~ 
Screening cervical curettage I 2 
Screening cervical smear 7 17 

23 26 
Average age 46 40.9 
Under 43 years of age 15 or 65 21 or 80 
Further cancerous epithelium 

found where hysterectomy 

performed, but invasion still 

equivocal, in 7 & 


Only 3 cervical biopsies carried possible suspicion, 
and one smear; the remainder were clinically 
unsuspected. 


Ye 
> 
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LATENT CANCER OF THE CERVIX 


The cervical smears and cervical curettings 
have not strictly been “ routine” if by this we 
mean all cases seen, but when they have been 
used they have been used as a screening 
method in cases showing no obvious can- 
cerous lesion, just as curettage is often 
done. A possibly significant difference may 
be seen in the cases discovered in the laboratory, 
which in 1950 yielded 8 cases, but in 1951 only 
3, and we believe this may be due to the greater 
use of screening methods before surgery is 
carried out. It may be thought, where a single 
biopsy has been made, that there must have been 
a target lesion and that we are not justified in 
claiming that any of these were unsuspected. 
But gynaecologists are human like other doctors 
and often like to have things both ways. For 
example, we are very prone to say that such and 
such a cervix “looks quite benign but should 
have a biopsy taken from it”. In this type of 
description I have thought fit to say that cancer 
was “unsuspected”, but that if the wording 
was a little stronger it was considered “ pos- 
sible”. 

As to treatment, we believe that a total hyster- 
ectomy with a large cuff of vaginal epithelium 
(too easily left behind when strong traction is 
made on the uterus just before its removal) is 
sufficient. But where there is the possibility of 
invasion then, logically, a radical removal with 
lymphadenectomy is to be preferred. Radium 
should, of course, produce excellent results too, 
but a further and more thorough examination of 
the specimen is then denied us, unless followed 
by surgery, and some cancers are resistant to 
radium. 

We have | case, that of a woman, aged 28, 
discovered before she was pregnant, in which we 
have allowed a pregnancy to go to term after a 
ring biopsy, and she is still being followed by 
cervical smears. We have | infertility patient. 
aged 30, in which a large biopsy followed by 
cauterization is all the treatment so far, and she 
also is being carefully watched. These 2 cases 
lead to an important point—the safety of watch- 
ing the condition by careful visual examination 
and periodic scrutiny of vaginal and cervical 
smears. We do not know if this is cancer, or 
latent cancer, but we have learnt from examina- 
tion of cervical smears that it is possible to dis- 
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cover the vast majority by this means. To be 
sure, some of our smear discoveries have been 
of definite invasive cancers, still invisible to the 
clinical eye, but by and large the bulk of our 
discoveries by the smear method are discoveries 
of this stage of cancer whose nature is still con- 
troversial. Novak’s (1952) reminder that this 
lesion does not need to be treated with the same 
speed as a perforated gastric ulcer, puts the case 
for research, as well as for treatment, though 
some patients will not continue to report 3 or 4 
times a year indefinitely. It could logically be 
maintained that the only way to ascertain what 
happens to this lesion, in what numbers it goes 
on to develop into invasive cancer, and how 
long it usually takes to do so, is to follow it by 
examining smears only, until a visible lesion 
appears. I am afraid that we have not yet 
reached this degree of scientific aloofness, but 
biopsies are omitted occasionally, for entirely 
different reasons, and we must still consider 
each case carefully on its own merits. 

This type of investigation is now going on in 
most centres where experience of cytological 
interpretation has been gained, and only after 10 
to 12 years may we be able to say what the 
answer is. Along with this painstaking and pro- 
longed work, there is for the first time a means 
of watching the behaviour of a common and 
easily accessible cancer and of attempting to 
change it back to normal by local or parenteral 
therapy. To those who do not believe it is 
cancer, we say “ Good. Then leave it alone and 
allow us to watch what happens to it, for no one 
says ignore it.” To those who do believe it is 
cancer, we say “ Get a second and third opinion 
about it before operating on a young woman 
without a family.” If the patient is already 35 
to 40 years of age and with all the family she 
wants, we believe hysterectomy to be entirely 
justifiatiie. After all, the practice of total hyster- 
ectomy as opposed to subtotal, to remove an 
organ the seat of the second commonest cancer 
in women, is already well established for lesions 
which are quite benign. 

From the survival rates of cancer, treated 
when first found as a visible growth, we know 
that we are dealing with the tumour too late. It 
may be that to regard the latent cancer as neces- 
sitating treatment, is going to the other extreme, 
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but until our patients have become aware of the 
fact that cancer can exist for a long time without 
symptoms or signs, then the possibility of earlier 
diagnosis can get very little farther. The only 
logical solution is that women without symp- 
toms should be examined periodically for this 
cancer, but only by those equipped to recognize 
it. But before we can expect our patients to 
realize the long latent period cancer may have 
we must realize it ourselves. 

Corscaden (1951) points out the possibility of 
greater success in treatment if carried out before 
the tumour has acquired the ability to invade 
and metastasize. These observations are all in 
keeping with the now established earlier age 
groups of the latent or pre-invasive cases (38 to 
40 years) and of pre-clinical invasive cases (42 
to 44 years) compared with the 46 to 48 years of 
the clinically visible cases. As Rous said in a 
recent broadcast from London, cancer should 
be treated early not only because it is small but 
because it is different. 


Much extra work on the part of the tech- 
nicians in our laboratory has been necessitated 
by this review and I wish to thank them all very 
sincerely. 
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ZONDEK (1942) claimed that it was possible to 
produce uterine bleeding in cases of both 
primary and secondary amenorrhoea by the 
injection of progesterone. Furthermore he 
Stated that the dose of progesterone could be 
reduced by adding injections of oestrogen. 
These observations prompted the trial of inject- 
ing progesterone and oestrogen, individually 
and collectively, as a means of diagnosing preg- 
nancy. Garrett (1948) reported the use of 
oestrone in oil, | mg. injected on three occasions, 
the second 48 or 72 hours after the first and 
the third 3 days after the second. If vaginal 
bleeding occurred within 24 hours following the 
last injection, patients were presumed to be not 
pregnant; the absence of such bleeding indicated 
pregnancy. El Mishad (1950) described a 
technique which consisted of injecting 5 mg. 
progesterone On three alternate days. Absence 
of withdrawal bleeding was considered to 
be a positive sign of pregnancy, whereas, 
if the amenorrhoea was of non-pregnant 
causation, bleeding occurred in about 5 days. 
Schwartz (1950) described a simple preg- 
nancy test based on Zondek’s finding that 
bleeding may be produced in a _ patient 
complaining of amenorrhoea by giving two 
daily injections of 2.5 mg. oestradiol ben- 
zoate and 12.5 mg. progesterone. In an attempt 
to increase the percentage of non-pregnant 
women with amenorrhoea who would exhibit 
withdrawal bleeding, Schwartz administered one 
injection of combined oestradiol monobenzoate 
and progesterone on 3 consecutive days. Fifty- 


Six patients, of whom none had complained of 
amenorrhoea for more than 6 months duration, 
were subjected to this test. The test was 100 
per cent correct in that 26 patients in whom 
bleeding occurred were not pregnant and the 
remaining 30 pregnant patients experienced no 
withdrawal bleeding. From these reports it 
seemed that the absence of progesterone and / or 
oestrogen withdrawal bleeding formed a reliable 
guide to the existence of pregnancy in patients 
suffering from amenorrhoea. The object of this 
investigation was to determine the reliability of 
two consecutive daily injections of combined 
progesterone and oestrogen in the diagnosis of 
pregnancy and to compare the results with 
simultaneous “* pregnancy tests ” by the Hogben 
method. A series of 104 patients with secondary 
amenorrhoea was investigated and in some of 
these the clinical diagnosis of pregnancy was 
beyond reasonable doubt. In the ultimate 
analysis of this series the cases have been 
classified into 5 groups, the first two of which 
show agreement between the two tests, positive 
and negative, the third and fourth show dis- 
agreement and the fifth consists of two cases of 
ectopic gestation. 


TECHNIQUE 


During the first visit to hospital each patient 
was subjected to a careful clinical examination 
and given instructions to collect, and bring to 
to hospital, the first morning urine passed on the 


following day. At the second visit an intra- 
muscular injection containing 12.5 mg. pro- 
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gesterone with 2.5 mg. oestradiol monobenzoate 
in I ml. oily solution (“* Disecron”) was given 
and this was repeated 24 hours later. The urine 
was sent for Hogben test. The technique of the 
Hogben test and its accuracy have been des- 
cribed in detail elsewhere (Hobson, 1952). Ata 
subsequent visit a further pelvic examination 
was carried out and the patient questioned 
regarding the occurrence of vaginal bleeding 
following the injections. 


Group | 

This consists of 77 patients in whom a diag- 
nosis of pregnancy was ultimately established 
clinically either by continuation to term or by 
a recognizable abortion. The length of time 
from the first day of the calculated missed 
menstrual period to the day of the first injection 
varied from 7 to 61 days. Excluding 2 cases 
of therapeutic abortion there was a group of 
75 cases in which 7 spontaneous abortions 
occurred, an incidence of 9.3 per cent. This 
figure is not considered to be unduly high, 
particularly as the group contained a consider- 
able percentage of patients who had complained 
previously of sterility. In our experience the 
abortion rate in such patients is in the region 
of 15 percent. Thus there seems to be no reason 
to suppose that the injections were in any way 
responsible for, or increased the incidence of, 
spontaneous abortion. In this group of 77 
patients a correct diagnosis of pregnancy was 
provided by both tests, the Hogben test was 
positive and there was no withdrawal bleeding 
following the injections (Table 1). 


Taste I 
No Withdrawal Bleeding—Hoghen Positive 
PREGNANT 
Result of pregnancy 
Hogben and 
Ist injection Delivery 
Days M.P. overdue at term Abortion 


7 to 21 (16 cases) 
22 to 35 (28 cases) 
36 to 49 (25 cases) 
50 to 61 ( 8 cases) 


g | 7 spontaneous 
| 2 therapeutic 


Total number of 
cases 77 Total number of cases 77 


Group Il 

Group II consists of 14 patients with the 
complaint of secondary amenorrhoea or in 
whom the diagnosis of pregnancy was a possi- 
bility. The length of time from the first day 
of the calculated missed period to the first 
injection varied from nil to 112 days. In all 
cases the Hogben test was negative and uterine 
bleeding occurred between | and 9 days follow- 
ing the second injection. Subsequent follow-up 
substantiated the diagnosis of non-pregnancy 
(Table 


Taste 
Withdrawal Bleeding—Hoghen Negative 
NOT PREGNANT 


Hogben and Bleeding 
Case Ist injection Days after 2nd 
No. Days M.P. overdue injection 


Ut 


Group Il 

In the third group of 9 patients (Table IID 
the time from the first day of the calculated 
missed period until the first injection varied from 
8 to 61 days. In no case was there any with- 
drawal bleeding and in all patients the initial 
Hogben test gave a negative result. Of 8 patients 
with repeated Hogben the result became posi- 
tive in 7. Apart from the disagreement between 
the results of the 2 tests the remarkable feature 
of this group is the high incidence of abortion. 
If the case of abortion following operation 
(resection of ovary for cyst) is omitted then it 
is noted that spontaneous abortion occurred in 
5 out of 8 patients, and only in 3 patients did 
the pregnancy continue until term. Again it is 
noted that these patients had presented sterility 
problems. It is known that in some cases of 
spontaneous abortion this disturbance of 
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6 3 
2 Nil 3 
J 6 4 
5 3 
Nil 6 
6 66 5 
7 47 9 
32 3 
Nil 5 
a's 10 112 4 
11 17 6 
$3 12 8 8 
er 13 3 
14 6 1 
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Taste Ill 


No Withdrawal Bleeding 


-Initial Hogben Negative 


PREGNANT 


Hogben and 

Ist injection 

Days M.P. 
overdue 


Repeat Hogben 
Days M.P. 
overdue 


13 
61 


+ VE, 


* Extremely 


pregnancy is preceded by a negative or extremely 
weak positive Hogben. In a check series it was 
found that in 223 cases of confirmed abortion 
the Hogben test had been negative in 75, weak 
positive in 29 and positive in 119. Thus in 46 
per cent of tests, the negative and weak positive 
results provided an informed guess about the 
state and outcome of pregnancy. If the cases 
of Group I and Group III are added together 
and the cases of therapeutic abortion and 
abortion following operation are omitted, 
we find that there were 12 abortions in 83 
pregnancies. In the abortions 7 out of 
12 initially gave a negative or weak positive 
result whilst in 3 other instances of weak 
positive result the pregnancy continued to 
term. One case is of interest in that, although 


TABLE 


Result 


Result of pregnancy 


Spontaneous abortion at 12 weeks. 
Delivery at term. 

Delivery at term. 

Missed abortion at 9 weeks. 


+ ve. 
+ ve. 


+ ve. 
+ve. 


Delivery at term. 


Spontaneous abortion following operation 
at 7 weeks. 

Spontaneous abortion at 9 weeks. 

Spontaneous abortion at 11 weeks. 

Missed abortion at 14 weeks. 


+ ve. 
+ Ve. 


weak positive. 


the period of amenorrhoea suggested a preg- 
nancy of 13 weeks duration, clinical and X-ray 
examination established the diagnosis of 16 
weeks gestation, and in this case the Hogben 
result was negative. We have noted this false 
negative result at this time of gestation in several 
other pregnancies. It appears to coincide with 
the drop in serum and urine gonadotrophins 
following the peak. Comparison of clinical 
diagnosis with the biological test (Hobson, 1952) 
showed that 70 per cent of all false negative 
results occurred after the peak, thus indicating 
that there was no measurable amount of 
chorionic gonadotrophin excreted. This matter 
is receiving consideration but, at present, it is 
reasonably certain to state that some false 
negative tests encountered at this particular time 


IV 


No Withdrawal Bleeding—Hogben Negative 


NOT PREGNANT 


Hogben and 

Ist injection 
Days M.P. 
overdue 


90 
61 


Follow-up 


Amenorrhoea continued for further 3 months. 


Amenorrhoea continued for further 6 months. 


365 
No. 
1 20 
3 
4 19 
26 
5 23 29 
33 
6 30 36 EW 
7 8 14 
8 19 26 | 
9 37 71 
— . 
No. Age 
1 40 | 
2 36 
E 
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in pregnancy are of no significance as far as the 
successful continuation of pregnancy is con- 
cerned. 


Group IV 

In the 2 cases comprising Group IV there was 
the history of menstrual irregularity and in 
neither case did clinical examination suggest the 
diagnosis of pregnancy. The administration 
of progesterone-oestrogen failed to produce a 
withdrawal bleeding suggesting pregnancy, but 
the Hogben test was negative (Table [V). The 
period of amenorrhoea in the first case con- 
tinued for a further 3 months and thereafter 
menstruation was totally irregular and bleeding 
excessive. In the follow-up of the second case 
it was discovered that the period of amenor- 
rhoea continued for a further 6 months. This 
was followed by a reasonably regular menstrua- 
tion for 5 months and then another period of 
prolonged amenorrhoea. During this time the 
patient complained of flushings and it was con- 
sidered probable that she had reached the 
menopause, 


Group V 

The fifth group consists of 2 cases of tubal 
pregnancy. In each case disturbance of the 
pregnancy was not associated with acute symp- 
toms, and the diagnosis remained in some doubt 
until laparotomy was performed. In the first 
case vaginal bleeding occurred 39 days after the 
first day of the last true menstrual period. It 
is probable that death of the ovum with shed- 
ding of the decidua occurred at that time. Urine 
was collected for biological test and the first 
injection given 75 days after the first day of the 
last true menstrual period. Bleeding occurred 
4 days after the second injection and the Hogben 
result was negative. In the second case the 
history and sequence of events were very 
similar. Thus it is unlikely that at the time 
of investigation the pregnancy was still a going 
concern and thus the Hogben test was negative. 
In each case it 1s uncertain whether the bleeding 
following injection of progesterone and oestro- 
gen was of a true withdrawal nature or merely 
coincident with shedding of decidua. In a 
series of 30 cases of disturbed ectopic gestation, 
contirmed by laparotomy, it was noted that the 


Hogben test was negative in 13 (43.5 per cent) 
and positive in 17 (56.5 per cent). 


SUMMARY AND CONCLUSIONS 

Details are presented of 104 patients who 
complained of secondary amenorrhoea or in 
whom the diagnosis of pregnancy was a possi- 
bility. The Hogben test was performed and 
each patient received injections of progesterone 
and oestrogen on 2 consecutive days. There 
were 86 cases of confirmed pregnancy, 2 cases of 
ectopic gestation and the remaining 16 patients 
were not pregnant. It may be argued that this 
series had been subjected to selection in view 
of the high proportion of pregnancies. This 
selection was intentional as the object of the 
investigation was to compare the relative value 
of the two tests in the pregnant patient rather 
than to establish the dosage of progesterone and 
oestrogen necessary to produce withdrawal 
bleeding in any case of secondary amenorrhoea. 
It cannot be claimed that the dosage in use will 
produce a withdrawal bleeding in all cases of 
secondary amenorrhoea and thus the possibility 
that lack of withdrawal bleeding will falsely 
indicate pregnancy in some cases of secondary 
amenorrhoea must not be overlooked. Age of 
patient, duration of amenorrhoea, and sensitivity 
of endometrium are factors which will influence 
the dosage necessary for this purpose. 

In 77 cases of confirmed pregnancy the result 
of both tests was correct. In 9 cases of con- 
firmed pregnancy, of which 3 only went to term, 
the progesterone-oestrogen test was positive and 
the initial Hogben test disagreed. In 14 non- 
pregnant women with secondary amenorrhoea 
or the possibility of pregnancy the result of both 
tests was correct whilst in 2 such patients the 
Hogben was correct but the progesterone- 
oestrogen test Cisagreed. In 2 cases of tubal 
pregnancy the results were uncertain. The 
significance of the false negative Hogben test has 
been discussed. This series suggests that the 
progesterone-oestrogen withdrawal bleeding 
test will indicate the presence of a gestation 
within 14 days from the first day of the missed 
period with more reliability than the Hogben 
test. Laboratories doing routine biological 
pregnancy tests have long recognized that some 
false negative results do occur with specimens 
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sent too soon after the missed period and it has 
become accepted practice to insist that 10 to 14 
days elapse between the missed period and the 
collection of specimen for test. 


We are indebted to British Schering Limited 
for supplies of “Disecron” and to Sister 
Margaret Isdale of the Department of Obstetrics 
for her valuable help during the tests. 
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THE serious prognostic influence of lymph node 
involvement on ultimate survival in all types of 
malignant disease is well known. 

In carcinoma of the cervix Bonney (1941) 
showed that of 300 cases in which the nodes were 
not involved the relative 5-year survival rate, 
after operation, was 53 per cent, whereas in 200 
cases in which the nodes were involved the 
relative 5-year survival rate was only 21 per cent 
(difference 32 + 4.1). 

Though tumour type and histological grade 
have often been correlated with clinical stage of 
carcinoma of the cervix there are only a few 
data available about the correlation of the inci- 
dence of node involvement with the type of 
tumour present at the primary site at the time of 
treatment. 

In 1941 and 1945, one of us (A.G.) showed 
that the likelihood of recurrence of a carcinoma 
of the cervix at the primary site after radium 
treatment could be foretold at the time of treat- 
ment by histological studies of biopsies taken 
during the course of radium therapy and in 
January 1947 we began to treat a series of cases 
by a combination of radium and surgery accord- 
ing to the prognosis obtained by the cell count 
technique 

It is not our intention in this paper to estimate 
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the results of treatment because as yet only a 
few cases have been followed for 5 years, but 
much information concerning lymph node 
involvement in carcinoma of the cervix has been 
gained and it is some of these facts which we 
present in this paper. 


CLINICAL METHODS 
The cases discussed were all treated by intra- 
cavitary radium insertion (Way, 1951) and 
operated on 6 to 8 weeks later. 


(a) Operative Procedure 

Two types of operation have been employed 
in the cases in this series: (1) radical hyster- 
ectomy and node dissection for those patients 
whose tumours were not thought to be respond- 
ing to irradiation, and (2) simple total hyster- 
ectomy and node dissection for those which were 
thought to be responding satisfactorily. Hyster- 
ectomy was performed in this group in order to 
obtain the cervix for histological study. X-ray 
therapy was never used in any case. The only 
autopsy material included is from 2 patients who 
died within 8 weeks of radium treatment and 
this material is therefore strictly comparable to 
that obtained at operation. The node dissection 
extended from the region of the third lumbar 
vertebra to the pelvic floor medially and to the 
inguinal ligament laterally, and all the nodes 
between these boundaries were removed as well 
as those lying between the hypogastric artery and 
the rectum and those over the promontory of the 
sacrum. The inguinal nodes were not resected 
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as a routine. The node dissection in both favour- 
able and unfavourable cases was identical. 


(b) Definition of Clinical Stage 

Every patient was initially examined under 
anaesthesia and cystoscoped and the following 
criteria were used for staging. 

Stave 1; The tumour is limited to the cervix. 

Stage 11: The tumour spreads on to the vagina 
and/or extends into one or both broad ligaments 
but is not fixed to the pelvic wall. 

Stave 111: The tumour extends into the lower 
third of the vagina and/or is fixed to the pelvic 
wall on one or both sides. 

Stage IV: The tumour involves the bladder 
(as judged by cystoscopy) or rectum, or there are 
remote metastases beyond the pelvis. 

No subsequent operative findings have been 
allowed to alter the original staging nor have we 
taken into account whether the tumour was 
endo- or exo-cervical, and in those cases in 
which we have evidence of spread into the endo- 
metrium no account of this has been taken in 
the staging. Where there has been any doubt, 
the case has been placed in the less advanced 
stage; thus, for instance, a patient with some 
elastic thickening in the broad ligament, such as 
may be felt in a non-neoplastic case, with a 
tumour otherwise limited to the cervix, would be 
placed in Stage I and not II. 

It has frequently been stated that cases with 
lymph node involvement should be placed in 
Stage III. This is, however, impracticable since 
a reliable assessment of lymph node involvement 
requires microscopic examination of the opera- 
tion material. As we shall show, it is only very 
rarely possible to detect lymph node involvement 
clinically and the macroscopic diagnosis of 
lymph node involvement at laparotemy, and 
even postmortem (Henrikseri, 1949), is subject 
to considerable error. 

We have recently compared the findings in 199 
operated cases of Stages I—IV with the clinical 
staging made before treatment. In only 45 cases 
(23 per cent) was there exact agreement between 
the operative findings and the clinical assessment 
of the extent of the disease made before treat- 
ment. In 112 cases the disease was more 
advanced than the initial clinical staging sug- 
gested, and in 90 per cent of the Stage I and IT 
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cases this discrepancy was due to node involve- 
ment. In 42 cases the extent of the disease was 
less advanced than believed at the initial clinical 
examination as in these cases thickenings of the 
broad ligaments were found not to be neoplastic. 
The two chief causes of error in the initial 
clinical staging were the inability (1) to detect 
lymph node involvement and (2) to determine 
whether thickenings in the broad ligaments were 
neoplastic or due to some other cause. 

In 78 per cent of those Stage II cases of this 
series in which the broad ligaments were found 
to be thickened at clinical examination no 
growth was found histologically. In spite of this 
error, 80 per cent of these cases were classified 
correctly as Stage II because of vaginal involve- 
ment. Thus Stage II (vagina) is considerably 
more reliable than Stage II (broad ligaments). 
In 5 per cent of cases in which no thickening of 
the broad ligaments was felt, cancer was detected 
histologically in the operation specimen. 


(c) Macroscopic Assessment of Node Involve- 
ment 

It has been the custom in some clinics, where 
radical surgery is performed, to remove only the 
nodes which are found to be palpably enlarged 
at operation. The probability of error due to this 
method in cases of carcinoma of the vulva has 
been stressed many times by one of us (S.W.). 
We therefore made a note of our findings in 
palpating the nodes when the abdomen was 
opened and compared them with the histological 
findings of the same nodes (Table 1). 

It can be calculated from Table I that 58 per 
cent of nodes palpable at operation contained 
tumour whilst 42 per cent did not. Conversely 24 


TABLE I 
Macroscopic Assessment of Node Involvement 


Percentage 
of all 
No. nodes 


Total number of nodes studied — 573 
Palpable at operation and histologic- 
ally involved with cancer... ... 158 
Palpable at operation and histologic- 
ally not involved with cancer >» ia 
Not palpable at operation and histo- 
logically involved with cancer ... 73 
Not palpable at operation and histo- 
logically not involved with cancer 


27 
20 
13 
40 
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per cent of impalpable nodes contained cancer 
whilst 76 per cent did not. It should be noted 
that some of these nodes classified as palpable 
were not felt until the peritoneum over the lateral 
pelvic walls had been opened and the dissection 
begun. The error in assessment is therefore even 
greater if the abdomen is opened and a hand 
passed round the pelvis without further explora- 
tion. Only one (0.17 per cent) of all these nodes 
was palpated clinically before the abdomen was 
opened. Henriksen (1949), describing the con- 
dition of nodes at autopsy, recorded a difference 
of 20 per cent between the macroscopic and 
histological findings, a figure which is compar- 
able with our error of 33 per cent at operation. 


ANATOMY OF THE LYMPHATIC DRAINAGE OF THE 
Cervix UTERI 
The nodes which we have to consider in dis- 
cussing the lymphatic drainage of the cervix 
(Fig. 1) belong to the following groups: 


(1) Paracervical. 

(2) External iliac (medial, anterior and 
lateral) and obturator. 

(3) Hypogastric. 

(4) Common iliac. 

(5) Peri-aortic. 

(6) Inguinal. 


(1) Paracervical 

Great prominence is often given to this node, 
which is usually said to lie where the uterine 
artery crosses the ureter. Henriksen (1949) states 
that this node is present in 92 per cent of 15 
treated cases studied by him and in 97 per cent 
of 26 untreated cases. 

Leitch (1911), however, denied the existence 


of a node in this situation and said that occasion- — 


ally aggregations of lymphoid tissue could be 
found around large collecting trunks and this 
explained the idea held by some that a node 
existed in this situation. In this series we have 
found a true lymph node in this situation on 6 
occasions only, and only in | patient was there 
a paracervical node on both sides of the cervix. 
We believe with Leitch that this node is very 
inconstant and does not form an important part 
of the chain of lymphatic spread of cervical 
carcinoma. 
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(2) External lliac Nodes 

These nodes lie in three separate groups asso- 
ciated with the vessels, and it is convenient to 
include with them the obturator node which, 
although at some distance from the iliac vessels, 
lies close to the medial iliac nodes and almost 
certainly belongs to that group. 

(a) Medial Group. These nodes constitute ihe 
largest and most constant part of the external 
iliac group. They are large, elongated in form 
and lie infero-medial to the external iliac vein. 


Fic. 1 


Paracervical node. 
Medial external iliac nodes. 
Anterior external iliac nodes. 
Lateral external iliac nodes. 
Obturator node. 

Hypogastric nodes. 

Common iliac nodes. 
Peri-aortic nodes. 

Anterior aortic nodes. 
Retro-aortic nodes. 
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There are usually 4 or 5 distributed in a long 
chain along the whole course of the vessel. The 
lowest node 1s that of Cloquet, which is under 
cover of the inguinal ligament, while the highest 
lies in the bifurcation of the common iliac 
vessels. 

(b) Anterior Group. This group is the most 
inconstant of all the external iliac nodes. There 
are never more than 3 present and they are 
usually very small. They lie in the sulcus between 
the external iliac artery and vein. 

(c) Lateral Group. This group is situated 
along the lateral border of the external iliac 
artery and consists of a varying number of nodes. 
The most constant one is the lowest, which is 
almost under the cover of the inguinal ligament 
and receives its own blood supply directly from 
the deep circumflex iliac artery. 

(d) Obturator. This very constant node lies 
deeper and slightly more lateral than the medial 
external iliac nodes. It is usually large and single 
and is situated immediately above the obturator 
nerve and vessels, with its lateral surface close to 
the pelvic wall. Occasionally more than one 
node occupies this situation. 


(3) Hypogastric 

These nodes are very variable and lie on the 
medial side of the hypogastric and common iliac 
vessels, between them and the rectum. They are 
in direct continuity with the utero-sacral liga- 
ment in that some of them are placed at the 
sacral insertion of that ligament. The lowest 
nodes are inconstant but the upper ones are 
found more frequently. The most constant of 
this group is a node which is just medial to the 
junction of the external iliac and hypogastric 
veins. The remainder form a triangular arrange- 
ment over the promontory of the sacrum below 
the bifurcation of the aorta. 


(4) Common Iliac Nodes 

The common iliac nodes lie on the lateral side 
of the common iliac artery. While very constant 
in this position they vary in number but there 
are rarely more than 3. 


(5) Peri-aortic Nodes 

The aorta is completely surrounded by a dense 
lymphatic network with numerous nodes; the 
largest are on either side of the vessel, those on 
the right overlying the inferior vena cava. The 
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nodes follow the course of the artery rather than 
that of the vein. Occasionally there are some 
nodes which follow the lateral border of the 
inferior vena cava but in our operative eXperi- 
ence this is rare. In addition to the nodes on the 
lateral sides of the aorta there are anterior aortic 
nodes and retro-aortic nodes. Of the two groups 
the anterior nodes are probably the most con- 
stant although both groups are seldom fully 
absent. There is free communication between 
the various groups of peri-aortic nodes. 


IN CARCINOMA 


(6) The Inguinal Nodes 

These nodes were not resected as a routine in 
this series and in our autopsy material they were 
seldom involved. Their anatomy has previously 
been described in detail by one of us (Way, 
1948). 


ANATOMY OF LYMPH NoDE INVOLVEMENT BY 
CANCER OF THE CERVIX UTERI 

This paper deals with 213 squamous cell 
carcinomas in clinical Stages I and Il. For the 
sake of homogeneity of the series, adenocarci- 
nomas and mixed tumours in clinical Stages I 
and II have been excluded as well as the few 
Stage III and IV cases on which an operation 
was performed. 

Table II shows the incidence of metastatic 
deposits in the various groups of nodes removed 
from 91 node-involved cases in this series. The 
external iliac nodes were most frequently invaded, 
followed by the obturator, the common iliac and 
the aortic nodes in that order. The hypogastric 
nodes were involved less often than the aortic or 
common iliac nodes and it would seem from 
these figures that the main route of spread of 
cervical carcinoma is principally to the external 
iliac nodes and not along the course of the 
‘aterine The hypogastric rovte is less com- 
mon than the iliac route. 

Henriksen (1949) describes three channels of 
spread of carcinoma of the cervix by lymph- 
atics : 


Channel |, From the parametrium following 
the course of the uterine artery to the para- 
cervical, external iliac and obturator nodes. 

In this he is not strictly correct since this route 
does not follow the course of the uterine artery 
further than the region of the paracervical node. 
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Il 
Incidence of Node Group Involvement 


Right 


Paracervical 3 
Obturator 34 
External iliac medial 50 
External iliac anterior a pre 15 
External iliac lateral ... a ees 10 
Hy pogastric 15 
Common iliac 28 


Left Total Percentage 


Total number of nodes a 169 


Total number of cases 


Average number of node groups per case 3.5 


It is, however, the chief route of spread in the 
experience of all writers including ourselves. 

Channel 2. Following the course of the 
uterine vein to the hypogastric nodes. 

Channel 3. Along the utero-sacral folds to the 
sacral nodes. 

From our experience we prefer to classify the 
sacral as lower hypogastric nodes and therefore 
to describe only two channels of spread: (1) To 
the nodes associated with the external iliac 


“vessels, the obturator node and then to the com- 


mon iliac and aortic nodes. (2) To the hypo- 
gastric nodes, thence to the common iliac and 
aortic. 

Of the two lymphatic routes, viz., via the 
obturator and external iliac groups and via the 
hypogastric group, the former appeared to be the 
more frequent. The external iliac route only was 
apparently followed in 69 cases, while the hypo- 
gastric route only was taken in 5 cases. In 10 
more cases evidence for lymphatic spread along 
both routes was found, while in 7 cases the 
lymphatic spread presented certain anomalies, 
e.g. the missing out of primary or intermediate 
groups. 

In some cases the anterior or lateral external 
iliac nodes were involved whilst the medial and 
obturator nodes were free. At first sight this 
would appear to be an anatomical abnormality, 
but it is probably wrong to regard it so, since all 
these nodes should really be considered as one 
group encircling the vessels and_ therefore, 
theoretically at least, any member of the group 
could be invaded without postulating an ana- 
tomical abnormality. 
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The regular anatomical pattern of node- 
involvement was not followed in 7 of the 91 
node-involved cases which were fully studied. In 
4 of these unilateral deposits only were found: 
twice in the common iliac nodes only, once in 
the peri-aortic nodes only and once in the 
common iliac and peri-aortic nodes. In these 
4 cases the anomaly consisted of missing 
out the primary node groups, i.e., those of the 
external iliac or hypogastric groups. The 3 
remaining cases had bilateral deposits: in two of 
them the external iliac nodes were involved on 
both sides and in addition the peri-aortic nodes 
on one side, thus missing out the common iliac 
group. In the third case the external iliac group 
was involved on one side whilst cancer was 
found in the common iliac nodes on the opposite 
side. 


HISTOLOGICAL AND CLINICAL OBSERVATIONS 


Histological methods. For _ histological 
examination the material was fixed in “ Susa ” 
solution for periods of 3 to 5 hours and subse- 
quently transferred to 8C per cent alcohol. 
Operation material was then cut into numerous 
blocks (about 20 blocks for the uterine cervix 
for instance) and carried through the alcohols to 
cedar wood oil, embedded in paraffin and sec- 
tioned at 10u. Sections were stained with 
Haematoxylin-Eosin, Azan, Haematoxylin-van 
Gieson, Feulgen’s reagent, Weigert’s elastica 
stain and by Wilder’s as well as the periodic acid 
Schiff method. Some of the material, in particu- 
lar lymph nodes, were sectioned serially. 

Only squamous epitheliomas were considered 
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Illustrates an anaplastic epithelioma of the uterine cervix with a large 

and a small celled strain. In the lower part of the field the tumour 

focus is composed of mainly large, often multi-nucleate cells, and in 

the upper part of mainly small cells, but there is great variability in 
cell size within the two foci 190 


Shows an anaplastic tumour with large ill-defined 

foci. The individual tumour cells vary in size. the 

chromatin content of them nuclei and are irregularly 

arranged without any stratification. There ts hardly 
any stroma between the foci. * 90 
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Illustrates a part of a differentiating epithelioma with tairly regular 

stratification of cells and ditlerentiation in the form of parakera 

tosis Ihe foci are separated by a well-developed ftibro-cellular 
stroma 60 
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Shows well-diflerentiated tumour foci with pearl forma- 
tion surrounded by fibrous stroma 65 
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in this series and on the basis of a pre-treatment 
biopsy they were grouped into one of two grades, 
differentiating and anaplastic types. 
Tumours which showed a marked variability of 
cell strains by the presence of basal as well as of 
squamous or columnar cell foci, or by the pres- 
ence of a small as well as a large-celled strain, 
were classed as anaplastic tumours (Fig. 2). They 
usually formed diffuse arrangements or con- 
glomeration of cells into large, ill-defined foci 
with little or no stratification and little forma- 
tion of fibrous stroma (Fig. 3). Even within the 
same region of a tumour, cells varied in size and 
shape, in the number, size and chromatin con- 
tent of their nuclei, and in the amount, density 
and stainability of the cytoplasm. There was 
usually a high proportion of abnormal mitotic 
figures and of mono- or multinucleate giant cells 
derived from abnormal division. The nucleoli 
were often very large. The more mature cells in 
these anaplastic tumours showed a low grade of 
parakeratosis characterized by an eosinophilic 
condensation of the cytoplasm, though occasion- 
ally single keratinized cells were found. 

The differentiating epitheliomas approached 
more nearly their normal prototype and showed 
an orderly arrangement of cells in well defined 
strands with fairly regular stratification and some 
degree of differentiation in the form of parakera- 
tosis or keratinization (Fig. 4). The tumour foci 
were separated from each other by fibrous or 
fibrocellular stroma (Fig. 5). There was com- 
paratively little variability between the tumour 
cells as regards size, shape, chromatin content 
and the size and number of their nuclei. 

Where differentiating as well as anaplastic 
regions were found in a tumour, the tumour was 
considered to be anaplastic. Within the groups 
of anaplastic and differentiating epitheliomas 
there were variations in the degree of anaplasia 
and maturity. These were noted but subdivisions 
into smaller and more uniform classes of ana- 
plasia failed to give significant correlations with 
local radiocurability and spread of these 
tumours. A few epitheliomas of a special histo- 
logical type with a marked tendency to spread 
and resistance to irradiation were found and will 
be discussed in a later publication. For the pur- 
pose of this paper they have been included in 
the group of anaplastic cancers. 
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Tumour type in relation to clinical stage and 
to the presence or absence of cancer at the 
cervix after radium treatment. Of the 213 
cases in the series, 73 were in Stage I and 140 in 
Stage II. Lymph nodes were involved in 96 cases 
(45 per cent). Five of these cases could not be 
included in the previous section on anatomy 
since not all the nodes could be removed and the 
anatomical pattern of their distribution remained 
unknown. Nevertheless we have histological 
proof in each of the 96 cases that at least one 
node was involved. 

Incidence of lymph involvement 
according to clinical stage (see Table III). 
Lymph nodes were involved in 25 out of 73 
Stage I cases (34 per cent) and in 71 of 140 Stage 
II cases (SI per cent). The difference in the inci- 
dence in these two groups is 17 + 7.0 and is 
Statistically significant. 


Taste Ill 
Incidence of Lymph Node Involvement According to 
Stage 


Number of cases Nodes involved 


Stage I 73 
Stage II 140 


25 (34 per cent) 
71 (51 per cent) 


213 96 (45 per cent) 


Total 


Taste IV 


The Incidence of Lymph Node Involvement According 
to the Histological Type of Tumour 


Tumour Type = Number of cases Nodes involved 


Differentiating 42 
Anaplastic 171 


13 (31 per cent) 
83 (49 per cent) 


Incidence of lymph node involvement 
according to histological type of the primary 
tumour. From Table IV it will be seen that 
cancer was present in the nodes in 31 per cent of 
differentiating tumours and in 49 per cent of 
anaplastic tumours. The difference 18 + 8.1 is 
statistically significant. We have also found that 
of the 73 Stage I tumours 21 (29 per cent), were 
of the differentiating type, while of the 140 Stage 
II cases only 21 (15 per cent) were of this type. 
The incidence of differentiating tumours is thus 
significantly (14 + 6.1) lower in Stage II than in 
Stage I. 
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Incidence of lymph node involvement 
in relation to the presence or absence of cancer 
at the cervix after irradiation. Table V shows 
that in 60 cases in this series no residual tumour 
was found in the cervix at operation 6 to 8 weeks 
after the completion of radium therapy and there 
the nodes were involved in 18 (30 per cent). In 
153 cases residual active cancer was found in the 
cervix at Operation 6 to 8 weeks after the com- 
pletion of radium treatment and in this group 
the nodes were involved 78 times (51 per cent). 
The difference 21 + 7.2 is statistically signifi- 
cant. 
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TABLE V 


ally, even in the same case a very great variation 
in the amount of activity of the residual tumour 
tissue was observed in different parts of the 
operation specimen obtained from the cervix. 
This made it necessary to cut and examine 
thoroughly a great number of blocks from the 
same specimen. Frequently only one or two of 
some 20 blocks contained residual growth which 
was often of apparently undiminished activity. 
It is thus very easy to overlook the residual 
primary growth if one or at the most, two or 
three sections are cut from a single block from 
the operation specimen. It should be remem- 


The Incidence of Lymph Node Involvement in Relation to the Presence or Absence 


Further analysis of these cases shows that 
residual cancer was present at the cervix at 
operation in 18 (43 per cent) of 42 differentiating 
epitheliomas and in 135 out of 171 anaplastic 
tumours (79 per cent). The difference 36 + 8.2 
is statistically significant. Furthermore residual 
cancer was found at the cervix in 42 Stage I 
cases (57 per cent) and in I11 Stage II cases 
(79 per cent). Here again the difference for 
residual cancer between the two stages (22 + 6.8) 
is Statistically significant. 

To sum up, the data given in Tables HII-—V 
show that lymphatic spread of carcinoma of the 
cervix is significantly less (a) in Stage I than in 
Stage II tumours, (/) in differentiating than in 
anaplastic tumours and (c) in those cases where 
no residual cancer is found at operation 6 to 8 
weeks after radium therapy than in those in 
which residual cancer is present. These tables 
also show that significantly more differentiating 
than anaplastic tumours are found in Stage I 
than in Stage Il, and that significantly less 
differentiating than anaplastic tumours show 
residual growth in the cervix 6 to 8 weeks after 
radium treatment. 

In most cases in which tumour persisted after 
radium treatment its volume had diminished, 
usually to quite a marked extent. Microscopic- 


of Tumour at the Cervix After Radium Treatment 


No residual cancer in cervix at operation 60 
Residual cancer in cervix at operation 


Number 


of cases Nodes involved 


18 (30 per cent) 
153 78 (S51 per cent) 


bered that the macroscopic appearance of the 
cervix is affected by the radiation treatment and 
that inspection is no accurate guide to whether, 
or where, tumour persists. 

In our series none of the 60 cases without 
residual growth in the operation specimen had a 
subsequent local recurrence at the vault. Ihe 
activity of the residual tumour tissue, 1.e., the 
percentage of viable cells in the operation speci- 
mens, varied considerably. In 106 of these 153 
cases (69 per cent) the activity of the residual 
cancer equalled that of the primary growth 
before radium treatment if the most active foci 
were compared. It has already been pointed out 
that frequently the volume of the tumour had 
decreased after radiation. This decrease in the 
total amount of growth was often due to slough- 
ing of tumour tissue induced by the radiation 
effects on the vessels and stroma of the tumour 
but was obviously compatible with the persist- 
ence of almost unchanged active foci which 
would have given rise to an undoubted “ recur- 
rence”. That this is so, is proved by instances 


in which, owing to the spread of the tumour, 
only a laparotomy was performed and at the 
same time a biopsy taken from the cervix. In 
these instances the subsequent postmortem 
examination proved the persistence of the local 
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growth which, of course, in time produced clinic- 
ally detectable symptoms. In 11 of the residual 
epitheliomas of the cervix the activity of the 
tumour tissue was slightly and, in 36 cases, more 
markedly inhibited as evidenced by the scatter- 
ing of tumour foci, a relatively lower percentage 
of viable cells in the most active foci, and the 
formation of scar tissue around these foci. It is 
interesting to note that the incidence of residual, 
fully active tumour in the cervix was greater in 
cases with node involvement (78 per cent) than 
in those where the nodes were not involved (60 
per cent). 


It may be of interest to indicate how reliable the 
study of serial biopsies during radium treatment was 
in prognosing whether or not residual tumour would 
be found in the cervix at operation. In 29 out of 213 
cases (14 per cent) biopsy material was insufficient or 
the changes inconclusive for any interpretation, thus 
no prognosis was given. 

In 47 cases in the series the response to irradiation 
appeared to be satisfactory and in 42 of these cases 
no tumour was found in the cervix at operation. 
Viable tumour was present in the remaining 5. 

In 137 patients the tumour did not appear to be 
responding to irradiation and in 125 viable tumour 
was present at operation, whilst in the remaining 12 
ne tumour could be found. Thus the method of 
histological prognosis was correct in 91 per cent of 
the cases in which it was used in foretelling whether 
or not viable tumour would be found in the cervix 
6 to 8 weeks following radiotherapy. 


TABLE 
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EXTENT AND DisTRIBUTION OF LYMPH NODE 
DEPOSITS 

Unilateral and bilateral node involvement in 
relation to clinical stage, histological type and 
the presence or absence of cancer at the cervix. 
While in Stage II lymph node involvement was 
more often bilateral (61 per cent) than in Stage 
I (46 per cent), the difference of 15 + 11.7 is not 
statistically significant. The same tendency to 
greater bilateral node involvement was noticed 
for anaplastic (60 per cent) as compared with 
differentiating epitheliomas (36 per cent) but 
again the difference of 24 + 15.5 is not statistic- 
ally significant. 

Table VI shows that the incidence of bilateral 
node involvement in the 91 cases in which the 
pattern of pelvic node involvement is fully 
known (cf. page 372) was considerably greater 
where residual cancer was found in the cervix 
at operation. 

Bilateral lymph node deposits were more fre- 
quent in those cases in which tumour had spread 
to the common iliac and/or peri-aortic nodes as 
is seen in Table VII. 

Involvement of secondary node groups in 
relation to clinical stage, histological type and 
the presence or absence of cancer at the cervix. 
An analysis of the extent of lymphatic spread 
showed that the common iliac and peri-aortic 
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Incidence of Bilateral Node-involvement in Relation to Residual Cancer at the Cervix 
After Radium Treatment 


No residual cancer in cervix at operation 
Residual cancer in cervix at operation 


Number of 
node-involved 
cases 


Bilateral 
nodes involved 


18 
73 


6 (33 per cent) 
46 (63 per cent) 


The difference of 30+12.5 is statistically sign ficant 


Taste Vil 
Incidence of Bilateral Node-involvement in Relation to Tumour Spread to Primary 
and Secondary Node Groups 


Primary node groups only 
(external iliac and hypogastric) 

Secondary node groups 
(common iliac and peri-aortic) 


Number of 
node-involved 
cases 


56 


Bilateral 
nodes involved 


27 (48 per cent) 


35 25 (71 per cent) 


The difference amounts to 23 + 10.2 and is statistically significant. 


— 
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nodes in addition to the paracervical, external 
iliac and hypogastric groups were involved more 
frequently in Stage II than in Stage I cases, in 
anaplastic than in differentiating epitheliomas, 
and in cases in which residual cancer was 
present at the cervix at operation than in those 
in which it was absent. Once only, however, did 
the difference reach statistical significance: none 
of the differentiating epitheliomas with node 
involvement extended to the group of peri-aortic 
nodes, while 25 per cent of the node-involved 
anaplastic tumours did so. 


DISCUSSION 

In analyzing these results allowance must be 
made for the fact that, while operation was per- 
formed on all those cases in which the cancer 
did not seem to respond to irradiation and where 
there were no clinical contra-indications, surgery 
was not attempted in all those cases in which the 
cancer appeared to respond to radiation treat- 
ment. Only operated cases are included in the 
present analysis. Since node involvement in cases 
apparently responding to radium treatment is 
less frequent than in those not responding, the 
incidence of node involvement of 45 per cent in 
this selected series may differ from the final 
figure for the whole series, which we hope to 
report later. Our figure is greater than Bonney’s 
(40 per cent) and it might be thought that the 
taking of repeated biopsies was responsible for 
this increase. We therefore analyzed the influence 
of the number of biopsies on the incidence of 
node involvement and obtained the figures given 
in Table VIII, which do not support the view 
that the taking of multiple biopsies has increased 
the lymphatic spread. 

Taussig (1934), summarizing the work of pre- 
vious investigators, writes that cancer is found 
in the pelvic nodes in from 25 to 33 per cent of 
Stage I and in 45 to 50 per cent of Stage II cases. 
This agrees closely with our figures of 34 and 51 


Taste Vill 
Node-involvement in Relation to the Number of 
Biopsies Taken from the Primary 


Number Number 
of biopsies of cases Nodes involved 
$14 62 (54 “per cent) 
3 86 37 (43 per cent) 
4 13 3 (23 per cent) 
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per cent respectively. He declares, however, that 
in about 95 per cent of node-invilved cases 
lymphatic spread is limited to the iliac, obtura- 
tor, hypogastric, ureteral and sacral nodes (our 
group A nodes) and that in only 5 to 10 per 
cent of Stage I and II cases are the common iliac 
and aortic nodes (our group B nodes) affected as 
well. In our series group A nodes alone were 
involved in 56 cases and group B nodes were 
positive in 35 additional cases (i.e., 38 per cent 
of node-involved cases in Stages I and II or 16.4 
per cent of all Stage I and II cases in this series). 
While Taussig states that group B nodes are 
practically never positive without involvement 
of group A nodes, we have found 4 such cases. 

Epitheliomas are usually graded into 4 
(Broders, 1926) or into 3 (Martzloff, 1928; 
Warren, 1945; Kistner and Hertig, 1951) classes 
with the result that the majority of cases appear 
in the intermediate or middle groups, leaving 
only very few highly anaplastic or highly differ- 
entiating tumours in the other groups. Any 
attempt at grading must of necessity neglect finer 
differences and in order to arrive at sufficiently 
large figures for statistical comparisons we have 
preferred to distinguish only between differen- 
tiating and anaplastic types of tumour. The fact 
that clinical stage, lymphatic spread and the 
presence of cancer at the cervix at operation sub- 
sequent to radium are correlated with the ana- 
plasia of the tumours justifies our classification. 

To obtain a perfect correlation between mor- 
phological anaplasia of the tumour and clinical 
extent and behaviour of the cancer requires 
amongst other factors a knowledge of how long 
the tumour has been present. Obviously, 
slowly growing differentiating tumours with 
little tendency to metastasize eventually may 
involve the regional and even distant nodes, 
while anaplastic cancers established for rela- 
tively short periods may not yet have done so. 
That the histological type of tumour gives no 
more than a statistical indication of its likely 
behaviour under radiation and does not by itself 
determine its response in individual cases has 
been emphasized previously. 

In the present series of 213 cases growth per- 
sisted after radium therapy at the cervix itself in 
153 cases, while the lymph nodes were involved 
in only 96 cases. In the absence of growth at the 
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OBSERVATIONS ON LYMPH NODE INVOLVEMENT 


cervix, lymph node deposits were found in only 
18 cases. 

We have indicated that the clinical staging is 
subject to gross errors because of the difficulty 
of correctly assessing thickenings of the para- 
metria and of detecting the presence of cancer 
in the lymph nodes. Nevertheless a significant 
correlation was found between clinical stage, 
lymphatic spread, histological type of tumour 
and the presence or absence of cancer at the 
cervix after radium treatment. This would indi- 
cate that the local extent of the tumour as well 
as its lymphatic spread are correlated and pre- 
sumably partially determined by its histological 
type, which in turn appears to influence the 
behaviour of the tumour under radiation. 


SUMMARY 


(1) 213 cases of squamous cell carcinoma of 
the cervix in clinical Stages I and II were treated 
by a combination of radium and surgery and the 
involvement of the regional lymph nodes was 
studied. Lymphatic metastases in this selected 
series were found in 96 cases (45 per cent) at the 
time of operation, ie., approximately 6 to 8 
weeks after radium treatment. 

(2) Errors in clinical staging are considerable 
and are due to the difficulty (a) of correctly 
assessing thickening of the parametria and (b) of 
detecting the presence of lymph node deposits 
by clinical examination. Even at operation the 
assessment of lymph nodes for tumour deposits 
by palpation was subject to an error of 33 per 
cent. 

(3) The lymphatic drainage from the cervix to 
the common iliac and peri-aortic nodes by two 
routes is described, viz. (a) via the paracervical, 
external iliac and obturator groups, and () via 
the hypogastric node group. 

(4) In this series the anatomical pattern of 
lymphatic spread was fully studied in 91 node- 
involved cases. In 69 spread was via the external 
iliac and obturator route, in 5 via the hypogastric 
route and in 10 cases by both routes. In 7 cases 
the pattern of node involvement was anomalous 
by omitting the proximal or intermediate node 
groups. 

(5) The incidence of lymph node involvement 
is discussed in relation to clinical stage, histo- 
logical type of tumour and the presence or 
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absence of cancer at the cervix at operation sub- 
sequent to radium therapy. The proportion of 
differentiating to anaplastic tumours is signiti- 
cantly greater in Stage I than in Stage II. Cancer 
was present in the cervix at Operation in a sig- 
nificantly greater proportion of Stage II than of 
Stage I cases and of anaplastic as compared 
with differentiating tumours. 

(6) Incidence of lymph node deposits is sig- 
nificantly greater in (a) Stage II as compared 
with Stage I cases; (b) anaplastic as compared 
with differentiating tumours; and (c) patients 
with tumour persisting at the cervix at operation 
6 to 8 weeks after radium treatment, as com- 
pared with those without residual primary 
growth. 

(7) In node-involved cases: (a) the extent and 
bilaterality of lymphatic spread does not differ 
significantly in Stage I and II cases; (b) ana- 
plastic cancers involved the most distant regional 
groups of nodes more often than did the differ- 
entiating tumours; (c) bilateral spread was more 
frequent when the primary tumour persisted 
after radium and these cases showed more fre- 
quent involvement of the distant node groups. 


The authors acknowledge with pleasure the 
constructive criticisms of the manuscript by Dr. 
H. B. Fell, F.R.S., and Dr. F. G. Spear. Our 
thanks are due to Mr. G. C. Lenney for the 
illustrations, and to Professor Harvey Evers and 
Mr. C. J. L. Thurgar for the interest they have 
taken and the encouragement they have given 
to this study. 
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THE RELAXANT DRUGS IN OBSTETRIC ANAESTHESIA 


BaRBARA E. THOMAS, B.M., D.A. 
AND 
Joun Gipson, M.R.C.O.G., D.C.H. 
Queen Charlotte's Hospital, London 


Tue choice between inhalation anaesthesia and 
local or spinal anaesthesia for obstetric cases 
has been hotly debated; it is not our intention 
to renew this discussion, the main points of 
which are well known. The value of the relaxant 
drugs in obstetric anaesthesia has been less 
thoroughly assessed. We have now had a fairly 
wide experience of using light general anaes- 
thesia in combination with relaxant drugs in 
all types of obstetric operations and this appears 
to us to be an advance on other forms of anaes- 
thesia. In an endeavour to confirm our impres- 


sions we have examined 200 consecutive cases 
delivered by Caesarean section and 400 con- 
secutive forceps deliveries carried out at Queen 
Charlotte’s Hospital between Ist January, 1951, 


and April 1952. During the same period 60 
cases were admitted for version under anaes- 
thesia and these have also been reviewed. 
Throughout this paper the term “ relaxant” 
is used to include those drugs commonly used 
in anaesthesia to produce muscular relaxation 
by neuromuscular block. It includes, therefore, 
d-tubocurarine chloride, dimethyl ether of 
tubocurarine iodide, decamethonium iodide 
(C.10), and gallamine triethiodide (Flaxedil). 

lhe first large series of surgical cases in which 
curare was used was described by Griffiths and 
Johnson in Canada in 1944, since that time the 
scope of the relaxants has been extended to most 
types of operation. However, there still exists 
a considerable bias against their use in obstet- 
rics, presumably based on the fear that they 
might affect the baby. 

A technique for using curare in Caesarean 
section was described by Gray (1947) who also 
included Kemithal (Thialbarbitone) in his 
technique. Davenport and Prime (1950) re- 
ported on 1,960 infants delivered by Caesarean 


section in the preceding 6 years. Of this group 
435 were delivered under general anaesthesia 
and curare, the others receiving either local 
anaesthesia or general anaesthesia without 
curare. In their summary they say: “ The 
advantages of local analgesia and curare with 
light general anaesthesia for Caesarean section 
are discussed. A statistical analysis of the 
neonatal mortality occurring after Caesarean 
section performed under ordinary general anaes- 
thesia, curare sequence, and local analgesia 
supports the view that local analgesia is to 
be preferred to ordinary general anaesthesia. 
There is no evidence to indicate clearly the 
position of the curare sequence in the three 
methods considered.” 

Slightly earlier than this Bourke (1949) 
described a short series of forceps deliveries 
using curare in association with general anaes- 
thesia. Davenport has reported on 210 conse- 
cutive Caesarean sections which he personally 
anaesthetized using d-tubocurarine chloride 
and light general anaesthesia. Austin and 
Mering (1951) have reported on a small group 
of cases including both Caesarean section and 
vaginal delivery anaesthetized in the same 
manner with satisfactory results: however, the 
doses of relaxant used were much smaller than 
in our cases and the results are therefore difficult 
to compare. The techniques that we have 
employed differ in several respects from those 
described by Gray and Davenport and are 
described in detail later in the paper. 


Caesarean Section 

Considering first the group of 200 consecutive 
Caesarean sections, Table I shows the type of 
anaesthetic used and is therefore a reflection of 
individual choice of obstetrician and anaesthe- 
tist. 
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TABLE I 
Caesarean Section 


Type of anaesthesia No. of cases 

A. Kemithal—relaxant-nitrous oxide-oxygen, 123 
minimal cyclopropane or ether 

B. General anaesthetic + relaxant 54 

C. General anaesthetic 18 

D. Epidural, nitrous oxide—-oxygen 5 


The relaxants used included d-tubocurarine 
chloride, dimethyl tubocurarine iodide, C.10, 
and Flaxedil. In practice our preference has 
been for Flaxedil since it has a rapid action and 
provides relaxation for a convenient period of 
time so that spontaneous respiration is usually 
adequate by the time the anaesthetist is required 
to resuscitate the baby, should this be necessary. 

The number of cases in group C and D above 
are too small to allow of comparison with groups 
A and B, the relaxant groups. 

Table Il demonstrates the increasing fre- 
quency with which the relaxants have been used 
in the past 3 years in this hospital. 

TABLE II 
Caesarean Section with Relaxant Drugs 
1949 1950 1951 
l 33 177 


Our present anaesthetic for 
Caesarean section is: 

A. Atropine 1/100 gr. intramuscularly 4 hour 
pre-operatively or the same dose intra- 
venously in emergencies. 

B. The patient is induced in the anaesthetic 
room using Kemithal 4 g. or Pentothal 
} g. intravenously, a dose which is only 
sufficient to put her to sleep, the induction 
then being completed with cyclopropane 
and oxygen. At this stage the stomach 
may be emptied if required, e.g. emergency 
cases. 

’. A change is now made to nitrous oxide 
and oxygen 2:1 litres/min. on a semi- 


technique 
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closed circuit. Flaxedil 100 mg. is given 
intravenously; a further dose may be added 
after the baby is delivered if an additional 
procedure such as sterilization is to be 
carried out. Anaesthesia is maintained 
on the nitrous oxide-oxygen mixture 
throughout the operation, additional cyclo- 
propane being rarely necessary. 

. The patient is now transferred to the 
Operating table where the surgeon is 
waiting. 

. The abdomen is prepared and the opera- 
tion performed. 

. After delivery the baby is held up by the 
feet and handed to a nurse who keeps it 
in the head-down position on an inclined 
plane. All resuscitation is in the hands 
of the anaesthetist. 

3. Omnopon 1/3 gr. is given intramuscularly 
while the abdomen is being closed. 

H. Neostigmin 2.5 mg. and atropine 1/100 gr. 
are given to the patient before leaving the 
theatre if indicated. 

This technique differs from that described by 
Gray and Davenport in that they have the 
patient draped on the table with the surgeon 
waiting. This is an unpleasant situation for the 
patient, who is then given curare while fully 
awake, which may produce distressing sensa- 
tions. This was done with a view to discovering 
idiosyncrasy to a test dose. Macintosh (1951) 
considers this quite unnecessary. We have never 
used a test dose, and have had no ill effects. 

Of our 177 Caesarean sections, 82 were 
elective and 95 were emergency operations on 
unprepared patients. No attempt has been made 
to classify the indications for operation because 
of the difficulty of allocating an operation for 
which there were two or more indications. — In 
fact almost all the known indications for the 
operation are included. The figures for 1949 
are used for comparison since at this time the 
relaxants were used once only (Table II). 


Tasce Ill 
Caesarean Sections—Foetal Results 


Stillbirths 


2=1.1 per cent 
5= 5.4 per cent 


Combined S.B. 
and N.N.D 


Neonatal! 
deaths 
7=3.9 per cent 9= 5 per cent 
5=5.4 per cent 10=11 per cent 


i. 
Year Cases 
1951 
1949 91 
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In the 2 cases in which the baby was stillborn 
it might well be argued that the operation should 
not have been performed since in both cases the 
indication was severe foetal distress, and in each 
case the postmortem report implied that the 
baby had died sometime prior to the operation. 

The causes of the 7 neonatal deaths are listed 
below, each baby having had a thorough post- 
mortem examination. 


A. Kernicterus case 
Congenital heart lesion case 
Volvulus of small gut case 
Intestinal obstruction case 
Pulmonary haemorrhage on 8th 

day. ? virus infection I] case 
B. Pulmonary oedema and prema- 
turity 2 cases 


The deaths in group A can hardly be 
ascribed to faults in the anaesthetic or obstetric 
techniques. 

The 2 babies who died of pulmonary oedema 
weighed respectively (1) 5 pounds 4 ounces; 
(2) 3 pounds 10 ounces, the indication for 
operation being (1) diabetes, (2) antepartum 
haemorrhage. Two similar cases exist in 


intubated under direct vision and oxygen given 
by means of the Gibberd Blaikley apparatus. As 
previously stated it is a routine practice after all 
operative deliveries to place the baby on an 
elevated inclined plane. This facilitates resus- 
citation whether it be routine aspiration or 
intubation, etc. The practice of attempting such 
measures on a baby lying in a deep cot is to be 
deplored. 


Taste IV 


Caesarean Sections 


Cases given Requiring Routine 
relaxant drugs resuscitation measures only 


175 babies 4 171 


Of the 4 babies requiring resuscitation 2 were 
suffering from the effects of morphia given prior 
to the operation because of (a) eclampsia, (b) 
antepartum haemorrhage. In the remaining 2 
cases the operation was performed because of 
foetal distress, the babies during delivery having 
inhaled large quantities of tenacious meconium. 
It was in these cases that the real advantage of 
leaving resuscitation to the anaesthetist was 
apparent. 


TABLE V 


Caesarean Sections 


Mortality Ileus 


0 0 


groups C and D in Table I, one case having had 
a general anaesthetic and the other an epidural 
anaesthetic. These were the only 2 foetal deaths 
in groups © and D in Table I. 

The great majority of the babies were active 
at the time of delivery and cried soon after, the 
routine measures of sucking liquor from the 
pharynx and keeping in the head-down position 
being the only treatment required. If the baby 
does not respond to these measures and remains 
flaccid oxygen is administered by a Mcllroy 
funnel and nikethamide 4 c.cm. is given into 
the cord; if this does not produce a gasp fol- 
lowed by regular respiration the child is 


Maternal Results 
Chest Regurgitated vomit 
complications without effect 


7 (3.9 per cent) 


Of the 7 cases having chest complications 
only 3 were sufficiently severe to produce X-ray 
changes or marked physical signs. Davenport 
(1951) found that in 12.5 per cent of his cases 
the respiratory system was affected. Hewer 
(1948) quotes two sets of figures for post- 
operative chest complications: Rovenstine and 
Taylord 6 per cent; King 8 per cent. 


Forceps Deliveries 

In the period under review 400 forceps 
deliveries were carried out. Of these 290 had 
relaxants with general anaesthesia. The remain- 
ing 110 had general anaesthetics. 


Cases 
177 P| Po 2 (1.1 per cent) 
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Technique of Anaesthesia for Forceps Delivery 


A. Induction with cyclopropane and oxygen 
or, if a closed circuit machine is not 
available, nitrous oxide, oxygen and 
trilene. 

B. Flaxedil 100 mg. given intravenously as 
soon as surgical anaesthesia is obtained. 

C. Anaesthesia maintained with nitrous 
oxide—oxygen. 

The group receiving relaxants were to some 
extent selected in that relaxants were not given 
when all that was required was to lift the head 
off the perineum, i.e., the potentially more 
difficult cases received the relaxants. In view 
of this fact the two groups could not be com- 
pared for the foetal results; for purposes of 
comparison the total forceps deliveries of 1949 
have been used, none of whom received a 
relaxant drug. 


Taste VI 


Forceps Deliveries 


Combined S.B. 
and N.N.D. 


Number 


332 
290 


Year S.B. 
21 (6.3 per cent) 


10 (2.8 per cent) 


1949 
1951 
The improvement in the foetal prognosis is 
similar to that shown in Table III, in both in- 
stances the combined stillbirth and neonatal 
death rate being half that of the control group. 
We do not suggest that this very marked im- 
provement is due entirely to the type of 
anaesthesia but it may have a bearing on it. The 
indication for the forceps delivery was foetal 
distress in 27 per cent of the cases. In these it 
is obviously an advantage to have a fully relaxed 
patient who is receiving a high concentration of 
oxygen. This will also apply to many of the 
cases of delay in the second stage of labour 
where the foetus will often be on the borderline 
of distress. 
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The indications for the forceps deliveries 
were: 
Delay in second stage 
Foetal distress 80 = 27.6 per cent 
Miscellaneous 37 = 12.8 per cent 
(Included in this group are 2 cases of internal 
version and breech extraction.) 


173 = 59.6 per cent 


Maternal Results 
No case was excluded from the group receiv- 
ing relaxants because of maternal conditions; 
included in the 290 cases there were the fol- 
lowing maternal hazards: 
6 patients with cardiac disease. (Functional 
Group 2 or worse.) 
2 patients with eclampsia. 
1 patient who had had a pneumonectomy. 
1 patient with laryngeal oedema from 
severe toxaemia. 
From the mother’s point of view the results 
were excellent. 
Taste VII 
Forceps Deliveries 


Chest 
complications 


Vomiting or 
Cases Mortality regurgitation 


7 18 


Of the seven chest cases only | was classed as 
severe. Of the patients who regurgitated 
stomach contents none caused any serious 
difficulty. 


Version under Anaesthesia 

This very vexed subject is included in this 
review only for the sake of completeness. From 
the obstetric standpoint there are so many 
variables, e.g., selection of cases, amount of 
force used, etc., that any analysis of results is 
almost impossible. 

In the 15 months under review 60 versions 
were performed under anaesthesia by numerous 
different obstetricians. The results are tabulated 
below in relation to the anaesthetic received. 


Taste VIII 


External Version 


Thiopentone Thiopentone 


chloroform 


Unsuccessful 
Successful 


F 


Thiopentone 
G.O.E. 
relaxant 


Thiopentone Total 


relaxant 


6 3 20 (33 per cent) 
5 40 (66 per cent) 


| 
| 
" 
G.O.E. 
9 2 
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It is difficult to compare this success rate with 
published figures, since the group is small and 
includes both primiparae and multiparae, also 
those babies in whom the legs were flexed or ex- 
tended. 

It would seem, however, that the use of re- 
laxants does not militate against successful 
version and certainly renders the anaesthetic 
more pleasant to the patient since she remains 
in a lighter plane and does not receive large 
amounts of ether or chloroform. The success 
rate of 66 per cent is nearly comparable to the 
80 per cent quoted by Freeth (1951) who also 
describes the use of pentothal with Flaxedil in 
some of his more recent cases. 


CONCLUSIONS 


(1) The ideal anaesthetic for obstetric opera- 
tions and particularly for Caesarean section 
should give a quick, quiet, pleasant induction 
for a patient who has had no premedication 
other than atropine. 


(2) It should give safety in relation to vomit- 
ing in patients unprepared for operation. 

(3) It should be a light anaesthetic having a 
high oxygen content and low toxicity to mother 
and foetus. 


(4) Full relaxation of the abdominal wall is 
a great help in the lower segment operation. 
Similarly, relaxation of the legs and the perineum 
is helpful in forceps deliveries. 

We find that the anaesthetic techniques des- 
cribed fulfil these criteria very well. Other 
additional advantages are: 


(1) If there is going to be a stormy induction 
it is less worrying to both surgeon and anaes- 
thetist if it occurs in the anaesthetic room. 

(2) The stomach may be emptied while the 
cough reflex is still present. 

(3) Patients are becoming conditioned to the 
pentothal type of induction and one can comply 
with their requests without danger to the foetus, 
if the small doses described are used. In our 
series the time taken between administration of 
Kemithal and delivery of the baby varied from 
6 to 30 minutes without demonstrable depression 
of the foetus. 
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(4) Similarly the relaxants used appear not 
to have affected the foetus, despite the relatively 
large dose used and the variable and sometimes 
considerable length of time between adminis- 
tration of the drug and delivery of the child. 
This is in agreement with the experimental evi- 
dence of Young (1949). 


(5) From the surgeon’s viewpoint (one of us 
has performed 40 per cent of the operations) 
relaxation is always excellent. In Caesarean 
sections a good view of the lower segment is 
obtained, and the bowel never enters the field 
of operation. 


(6) There does not appear to be any excess 
bleeding. 


(7) It has been stated that there is increased 
contraction of uterine muscle and consequently 
an increase of pressure in the liquor amnii 
(Gray, 1947). We have not noticed this, which 
is in agreement with the observations of Scurr 
(1951) who measured the pressure of the liquor 
while administering relaxant drugs and found it 
to be normal. We therefore give 0.5 mg. 
ergometrine intravenously to help in expulsion 
of the placenta. 


SUMMARY 


A review is presented of 501 patients on whom 
various obstetric manoeuvres were performed in 
a 15-month period at Queen Charlotte’s Hos- 
pital. All of them received one of the relaxant 
drugs as part of their anaesthesia. 

The results from both maternal and foetal 
outlook appear to be entirely satisfactory; the 
form of anaesthesia described appears to have 
all the advantages ascribed to spinal and local 
anaesthesia without the disadvantages. 

The techniques employed are described. They 
are suitable to be employed by anyone who has 
had reasonable experience of anaesthesia. They 
are NOT Suitable for the entirely untrained anaes- 
thetist. For this reason this paper may be taken 
as a plea for the employment of a trained 
resident anaesthetist in large obstetric units. 

Attention is drawn once again to the fact that 
the person most suited to resuscitate a baby 
after a difficult or abnormal delivery is the 
anaesthetist. 
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ALONG with many clinicians I have for some time 
been concerned about the place of statistical 
methods in clinical and biological work, not so 
much in respect of the details of the mathe- 
matical techniques that the statisticians employ, 
as with the more general problem of the scope 
and at the same time the limitation of statistics 
as applied to our special problems. 

This concern has led to a study of the more 
general problem, the meaning of causation, and 
in particular to the question of what canons of 
causality are applicable in an empirical science 
such as ours. Some might argue that a meta- 
physical subject should be left to the professional 
philosophers, and I am aware that the problem 
of causality, lying as it does at the core of every 
philosophical system, is of great complexity and 
that as a result much of what I have to say is 
necessarily amateurish and incomplete. At the 
same time, and in justification of the choice of 
this subject, the problems of obstetrics and 
gynaecology are quite complex, as indeed are 
the problems of all the biological sciences, and 
the more distinct and defined we can make our 
primary ideas the better we shall be fitted to deal 
with these problems. 

Causation, perhaps more that any other philo- 
sophical relation, enters into every judgement 
we make in that process whereby observation is 
transformed into knowledge, and knowledge in 
turn into experience. At the same time causa- 
tion is far from being a simple concept, even 
within the limitations of an empirical science, 
i.c., a science depending in the first place on the 
observation and collection of data with the pur- 
pose of predicting and controlling the future. 

In ordinary speech the word “ causation ” is 
used in one of two senses. The first of these senses 
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may be called simple, or linear or mathematical, 
causation. This is the meaning of causation 
implied in the common questions: “ What is the 
cause of cancer?”; “ What causes the common 
cold?” As clinicians we are all aware of the 
pointlessness of such questions. I have called 
this idea of causation mathematical, not that to 
ask questions like these calls for much mathe- 
matical ability, but because the direct type of 
causation implied in such questions is only valid 
when both cause and effect are absolutely and 
completely defined as in the premises of mathe- 
matics. In biology none of the data can be so 
defined and this simple view of causation is 
therefore inapplicable. 

The second sense in which the word cause is 
commonly used may be termed expedient causa- 
tion. An instance is the question of the lawyer 
to the expert witness, “Did A cause B?” 
Clearly justice must be done, an expedient 
answer must be given in order that appropriate 
action may be taken, and in this context an ex- 
pedient view of causation is legitimate, but it is 
nevertheless far from subtle enough for the eluci- 
dation of the complex problems of biology. 
What the expert witness would like to say to the 
lawyer’s question is that so many factors and 
circumstances are concerned in his problem that 
to give a plain affirmation or negation is impos- 
sible. Indeed, the limitations of the expedient 
view of causation might be illustrated by quoting 
the quite subtle question of the disciples, “ Did 
this man sin or did his parents that he was born 
blind? ” 

It is, of course, easier to say what a thing is 
not than to define what it is, and if neither a 
simple nor an expedient interpretation of the 
concept of causality is adequate in biological 
work, what interpretation is to be considered 
adequate? To answer or to attempt an answer 
to this question attention must be given to the 
historical aspects of the subject, and this means 
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in the first place a discussion of Aristotle’s 
teachings, for it is from these that most of our 
knowledge of causation primarily derives. It 
might indeed be said that all later theories of 
causality consist of an acceptance or a rejection 
or a modification of the principles Aristotle laid 
down in his metaphysical and physical treatises. 

Aristotle discussed causation’under four basic 
aspects. The first of these is the material cause, 
that from which a thing comes into being, the 
substrate, the bronze of the statue. The second 
is the formal cause, the pattern according to 
which the material cause is transformed, if you 
will the art of sculpture. The third is the efficient 
cause, that from which the change first begins, 
the sculptor, or, to use another of Aristotle's 
examples, the father as the cause of the child. 
The fourth cause is the final cause, that for the 
sake of which a thing is, the finished statue. At 
the beginning of each of the biological treatises 
Aristode returns to a consideration of these four 
groups of causes, turning them now this way, 
now that, taking the utmost pains to define his 
concepts of causation before passing on to the 
scientific details of the treatises. In this regard 
it is important too to realize that Aristotle’s bio- 
logical work, work in which he succeeded in 
uniting into one corpus of scientific knowledge 
every aspect of nature open to his available 
methods of research, was done in the latter half 
of his life after his long initial discipline in meta- 
physics in the Academy, and this scientific 
achievement must in part be attributed to this 
preparation in clear thinking, or, to use Kant’s 
term, to this propaedeutic. 

In the beginning of the treatise “On the parts 
of Animals”, perhaps the greatest of the bio- 
logical works, Aristotle reduces the four causes 
to two-—the final cause and the motor or efficient 
cause. He then asks the question, “ Which of 
these two causes comes first, which second? ” 
The answer he gives is an odd one to our ears. 
* Plainly,” he says, “ that cause is the first which 
we call the final one, for this is the Reason, and 
the Reason forms the starting point, alike in the 

. works of art and in the works of nature.” This 
dominance given to the final cause, the argument 
from design, the teleological view, is the out- 
standing feature of Aristotle’s doctrine of 
causation, and the way it stimulated the constant 
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search for a purpose in natural phenomena was 
the basis of his considerable achievements in the 
sphere of biology. 

There are, of course, dangers inherent in the 
doctrine of final causes. Aristotle himself 
avoided them by refraining from pushing the 
theory too far. The main danger arises from 
faulty judgement as to the true purpose of 
natural phenomena; to assume, for instance, 
that the final cause of grass, the thing for which 
grass exists, is to feed cattle, whereas the true 
final cause of grass is to grow more grass; or to 
assume that the purpose or final end of cattle is 
to feed man, whereas it is to produce more cattle 
or to develop the inherent qualities of cattle to 
their maximal excellence. 

Dangers such as these engaged much of the 
attention of the schoolmen, on whom fell the 
responsibility of expounding the Aristotelian 
corpus in the Middle Ages. Perhaps the most 
impressive criticisms were made by Duns Scotus. 
Though Scotus supported the concept of final 
causes, saying that there is nothing whatever 
that has no final cause, a viewpoint summed up 
in his phrase, “ Natura nihil facit frustra,” he 
brought the doctrine of final causes into a proper 
perspective by showing that causal dependence 
must be expressed in terms of time, insisting that 
what is not implicit in a prior cause cannot be 
implied in the final. According to Scotus both 
form and matter are the causal constituents of 
each compositum or whole, and the form is the 
determinant of matter. 

In the end, the doctrine of final causes, the 
argument from design, broke down, not so much 
because of any intrinsic flaw but from its mis- 
application. The reaction was led by René 
Descartes, Descartes laid down that in science 
we must examine, not the final, but the efficient 
causes of created things. This reaction was 
developed still further by the English sceptics, 
Locke and Hume. Hume examined the problem 
of causation in great detail and much of the 
modern views of causation derive directly from 
his work. Hume’s main argument was that 
causation cannot be observed directly; all that 
we can certainly observe is succession, and all 
our reasons about cause and effect are only 
probable. The only basis for our belief in the 
uniformity of nature is feeling, or habit—in other 
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words, custom. The relation cause and effect, 
not being observable, is merely a philosophical 
relation implying continuity, succession and 
constant conjunction. It is a purely subjective 
judgement. 

Clearly Hume’s doctrine of causality is incom- 
plete. For one thing the phenomena of nature 
are not as discrete as he envisaged them, and in 
consequence he failed to give due weight to the 
fact that causality is essentially a manifold, 
although two things must be remembered: one 
that Hume was very young when he wrote his 
treatise; the other that in no sense was he an 
empirical scientist, much less a biologist. At the 
same time, Hume’s canons of causation, and 
especially his insistence on the need for constant 
conjunction if a causal relation is to be inferred, 
are still of importance, and their neglect has been 
the cause of many false scientific doctrines and 
theories. 

The main emendation of Hume’s teaching was 
made by Kant. Kant, like Aristotle, was an 
empirical scientist as well as a profound meta- 
physician, and it was by virtue of his empirical 
outlook that he was able to complement Hume’s 
simple doctrine of causation by introducing the 
concepts of wholeness, continuity, reciprocity, 
and time, into the idea of causality. He says, for 
instance, “An organized natural product is 
reciprocally ends and means.” Causality accord- 
ing to Kant implies that every phenomenon of 
nature is a manifold, consisiing of an aggregate 
of causes acting reciprocally, the arrangement of 
the aggregate being determined by time. Lind- 
say, commenting on Kant’s doctrine of causality, 
points out that it is to be interpreted as meaning 
that the organism is not just the sum of its parts, 
and that the idea of the whole is necessary to the 
understanding of the parts and their function, or, 
in Kant’s own words, “ The nexus of efficient 
causes might be no less estimated as an operation 
brought about by final causes.” 

I. was a long time before Kant’s criticisms had 
any effect on biological thought, which remained 
for another half-century tied to a false teleology, 
satisfied with a crude argument from design, and 
the greatest contribution of Darwin and his suc- 
cessors was the introduction of a legitimate 
teleology into natural philosophy. The Dar- 
winians were occupied with purpose, the search 
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for final causes, but at the same time they 
realized that the final cause of each living crea- 
ture was a realization of iiself and its own 
potentialities. This is what drove Bates for long 
years to Brazil and Wallace to the East Indies, 
not to collect beetles for collectors’ cabinets, but 
to show the almost infinite possibilities of de- 
velopmental variation in but one small part of 
the animal kingdom. 

Enough has perhaps been said to illusirate the 
complexity of the problem of causality. An 
attempt must now be made to answer the ques- 
tion, “ What canons of causation are applicable 
to clinical problems and clinical research? ” 

The first point to consider is whether the vital 
processes of the human body are deterministic 
or indeterministic. Whatever may be the case in 
the physical sciences, there surely can be only 
one answer to this question for the clinician, 
dealing as he does with individual organisms, 
namely the deterministic view, that all the pheno- 
mena of nature conform to design and are 
governed by strict laws of causality. This ques- 
tion, determinism or indeterminism, has a direct 
bearing on the point raised earlier, the validity 
of the statistical method in biological work. If 
the processes of the body rest fundamentally on 
random happenings, then in the final analysis 
they can only be investigated by the mathematics 
of chance. If, on the other hand, the phenomena 
of the body are deterministic, chance playing no 
part, the right function of statistics is merely to 
help in those inquiries which are of such com- 
plexity that the detailed application of the 
normal observational and experimental tech- 
niques is impracticable. If this is so, the statis- 
tical method is not the master tool of biology, 
only a device to overcome deficiencies in our 
methods of inquiry. In other words the object 
of all clinical investigations should be so to 
understand the conditions of each inquiry as to 
reduce the need for statistical control to a mini- 
mum. The invocation of a statistician to help in 
an inquiry means that the sphere of the investi- 
gation has not or cannot be defined with pre- 
cision. In Hume’s view, if an investigation does 
not give constant results there is a flaw in the 
causality. To use his own words, “ There is no 
phenomenon in nature which is not so com- 
pounded and modified by so many different 
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circumstances that in order to arrive at the 
decisive point we must carefully separate what- 
ever is superfluous and inquire by new experi- 
ments if every particular circumstance of the 
first experiment was essential to it.” 

So much for the first principle or canon of 
biological causality, the implications of deter- 
minism. 

The second canon is a teleological one, that 
final causes are of paramount importance and 
that all inquiries that fail to look forward are 
necessarily inadequate, subject, of course, to the 
reservation that this most fruitful method of 
investigation must not be marred by a miscon- 
ception of the purposes of vital processes; 
although, as Kant pointed out, the outlook of 
the observer enters into every causal relation and 
judgement, and since we as doctors are human 
beings observing other human beings there is 
some justification for an anthropomorphic view- 
point in human biological inquiries. 

The third principle of causation I find difficult 
simply to explain. Within the body itself, under- 
neath the skin, in “le milieu intérieur ” of Claude 
Bernard, there is no such thing as remote causa- 
tion, no such thing as linear causation. What we 
find is a succession of total patterns or phases, 
the configuration of each pattern or phase being 
determined solely by its immediate predecessor, 
and each pattern is completely integrated and 
self-sufficient. Kant’s words in the Critique of 
Pure Reason are very relevant: “ Every change 
has a cause, which evidences its causality in the 
whole time during which the change takes place. 
The cause, therefore,does not produce the change 
all at once or in one moment, but in a time, so 
that, as the time gradually increases from the 
commencing instant, a, to its completion at 5, 
in like manner also, the auantity of the reality 
(b-a) is generated through the lesser degrees 
which are contained between the first and last. 
All change is therefore possible only through a 
continuous action of the causality, which, in so 
far as it is uniform, we call a momentum.” 


This means that in any clinical investigation 
our aim must be to determine the total pattern 
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at any time with the maximum of clarity, and 
then to search backwards and forwards through 
pattern after pattern till the whole chain of 
causality is clear. There must be no jumping 
over intermediate patterns in the search for the 
primary or efficient cause. In other words, no 
link in the chain must be overlooked. 

The causality of influences extraneous to the 
body raises, of course, a further problem. Per- 
haps some such suggestion as the following may 
partially meet this difficulty. When some 
extraneous influence, such as trauma or a patho- 
genic organism or the fertilized ovum, affects the 
body, there then is set up a succession of chang- 
ing patterns which, in virtue of the self-correcting 
or stabilizing mechanisms of the body, tend pro- 
gressively to return to normal and efface the 
influence of the extraneous influence on the final 
or end pattern. In the body there is no such 
thing as remote causation, there is merely 
causality between succeeding states; and this 
causality is determined by time, or, again to use 
Kant’s words, “each state is a manifold deter- 
mined, not by a chain of causation, but by an 
aggregate of causes interacting reciprocally”. 
This being so, there can be no laws of nature, 
because a law implies completely isolated and 
completely defined parts, which do not exis: in 
living organisms. In place of law all we have is 
something comparable to the nature of the 
Aristotelian final and essential causes,or perhaps 
a general law for living organisms is that extra- 
neous causality is always progressively elimi- 
nated. 

To summarize my argument, both simple and 
expedient views of causation are inadequate for 
biological inquiries. The doctrine of final causes 
is a valuable too! of research if properly used. 
In the case of human biology an anthropo- 
morphic view is legitimate; a deterministic view 
of causality is essential. Within an integrated 
living body there is no remote causation, merely 
a succession of dynamic patterns, and in con- 
clusion perhaps I cannot do better than to quote 
the answer to the disciples’ question, “ Neither 
did this man sin nor his parents, but that the 
works of God might be manifest in him”. 
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THE conception that vomiting of pregnancy may 
be allergic in nature is not new. Hofbauer (1926) 
suggested histamine poisoning as a factor in its 
causation. Later, Finch (1938, 1940, 1942) and 
Johnson (1940) claimed that nausea and vomit- 
ing of pregnancy are due to an allergic reaction 
on the part of the patient. Kapeller-Adler (1941) 
claimed that histamine can be isolated in con- 
siderable amounts from the urineof patients with 
hyperemesis gravidarum. 


Allergy and Gastric Disorders 

In many allergic affections, nausea and vomit- 
ing become a prominent feature at one stage or 
another in the course of the disease. In other 
cases, the allergic disorder is confined to the 
stomach and is manifested only by gastric symp- 
toms. This condition, which has been termed 
“allergic gastropathy ”, is not uncommon. Its 
main symptoms are nausea, vomiting and epi- 
gastric discomfort. Roentgenologic observations 
on these cases revealed gastric hypotonicity and 
delayed emptying time. This is of interest when 
one remembers the fact that the diminished 
gastric motility which is physiologically present 
in normal gestation is even more marked in cases 
of hyperemesis. The role of allergy in the 
aetiology of sea-sickness is now recognized. 
Bignall and Crofton (1949) believe that nausea 
and vomiting developing during treatment with 
streptomycin are allergic in nature and respond 
very favourably to treatment with antihista- 
minics. 
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Histaminolytic Activity of the Blood during 
Pregnancy 

It may be said as a broad generalization with 
many exceptions that the manifestations of 
allergic hypersensitiveness tend to be milder 
or even absent during pregnancy (Urbach and 
Gottlieb, 1946). This must be due to the marked 
increase in the histaminolytic power of the blood 
during pregnancy which probably represents a 
prophylactic measure in human _ pregnancy 
against a potential histamine intoxication. The 
presence of high histaminolytic serum activity 
during pregnancy was first demonstrated by 
Marcou ef al. (1938). According to Ahlmark 
(1950), the histaminolytic power of the serum 
increases more than a thousand times during 
pregnancy. A failure of the histaminolytic index 
of the blood to rise to the required level may 
conceivably result in the appearance of marked 
allergic manifestations during pregnancy or in 
aggravation of those already present. In spite 
of much research done by Kapeller-Adler (1944, 
1949, 1950), Ahlmark (1950) and Anrep et al. 
(1947) and others on the histaminolytic activity 
of the blood in many pathological conditions of 
pregnancy, surprisingly little work has been done 
to determine these values in cases of vomiting 
of pregnancy and hyperemesis. A consideration 
of the values obtained in normal pregnancy is, 
however, suggestive. Ahlmark (1950) states that 
the enzyme histaminase increases sharply from 
the end of the 2nd month to the Sth or 6th 
month. During the latter half of pregnancy the 
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histaminolytic power is quite constant. The most 
rapid increase occurs between the 8th and the 
13th week. Pregnancy vomiting usually starts 
before the 8th week and in most cases great 
amelioration occurs by the 13th week or slightly 
after. By the Sth or 6th month, the condition, in 
almost all cases, will have disappeared. 


Therapeutic Results with Antihistaminics in 
Cases of Vomiting of Pregnancy 

Favourable results in the treatment of vomit- 
ing of pregnancy and hyperemesis with anti- 
histaminic drugs have recently been reported by 
Stucki (1947) who used antistine and neoanter- 
gan, Walter et al. (1949) and Friedberg (1949) 
who used antistine, Dougray (1949) who used 
anthisan and phenergan, and Cartwright (1951) 
who used dramamine. 

It is both surprising and disappointing to find 
that, in spite of this rapidly growing mass of 
evidence and of the ever increasing interest in 
allergic studies, no reference to the possible 
importance of the allergic factor in the aetiology 
of pregnancy vomiting is made in almost all 
obstetric text-books written in the English 
language. One exception is Stander’s text-book 
(1945), in which a short reference is found to 
the work of Finch. On the other hand, only few 
works on allergy omit a discussion of the prob- 
lem. 


THE ADRENO-ALLERGIC CONCEPT 


Vomiting of Pregnancy and the Adrenal Cortex 

Kemp (1932) advanced the theory that cortico- 
adrenal deficiency exists in certain cases in the 
first trimester of pregnancy and is probably the 
cause of pregnancy vomiting. In 1934 he 
reported on a series of patients treated with 
adrenal cortex with excellent results. Later, good 
results with this form of therapy were reported 
by Freeman, Melick and McClusky (1937), Kotz 
and Kaufman (1940) and Langendorfer in 
Germany (1950). The latter authors, however, 
admitted that many cases were not benefited and 
had to be treated on different lines. Link (1949), 
on the other hand, found that sublingual admini- 
stration of the hormone was of no value what- 
ever and concluded that it is only useful when 
given parenterally and as an adjuvant to other 
forms of therapy. 
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It is apparent that, up till now, the use of this 
hormone has been advocated on purely theo- 
retical grounds and the results obtained have 
been inconsistent. No wonder, therefore, that 
this line has not met with general acceptance. 


Allergy and the Adrenal Cortex 

Crivellari (1927) was the first to observe that 
adrenalectomized rats are very sensitive to hista- 
mine. Gottesman and Perla (1931) found that 
repeated injections of cortin raised the resistance 
of such rats to 4 or 5 lethal doses of histamine. 
Koehler (1928) devised a test for diagnosing 
early cases of Addison’s disease by using intra- 
dermal injections of minute amounts of hista- 
mine. Recent research in allergy has confirmed 
the results of these early workers. According to 
E. A. Brown (1951) complete adrenalectomy is 
followed by a rise in the histamine content and 
a fall in the histaminase content of the tissues. 
Feinstein (1947) thinks that antibody release is 
also under the control of the adrenal cortex. 
According to Selye, one of the most important 
functions of the adrenal cortex is to enhance the 
resistance of the organism to _ histamine. 
Randolph and Rollins (1950) believe that the 
basic mechanism of allergic disease is closely 
related to the function of the pituitary-adrenal 
system. Therapeutic application of these obser- 
vations was naturally tried. Good results in the 
treatment of allergic conditions were reported, 
using the adrenal cortex hormone, by Doby 
(1946) and Romero Velasco (1949) and, using 
the adrenocorticotrophic hormone of the pitui- 
tary, by Thorn ef al. (1950), Brown (1951), 
Randolph and Rollins (1950) and Bordley et al. 
(1950). 

So far, it has been argued that: 

(1) Allergy probably plays an important role 
in the aetiology of vomiting of pregnancy. 

(2) Adreno-cortical insufficiency is also prob- 
ably a causative factor. 

(3) Adreno-cortical insufficiency causes hyper- 
sensitiveness to histamine and favours the 
development of allergic manifestations. 

The above-mentioned considerations, taken 
together, at once suggest a possible interrelation 
between adrenocortical insufficiency and allergic 
hypersensitivity in the causation of vomiting of 
pregnancy. Though the close interrelation 
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between hyposuprarenalism and allergy has been 
discussed and investigated in relation to many 
disorders, we cannot understand why no attempt 
was made to think on the same lines in consider- 
ing the aetiology of vomiting of pregnancy. It 
will be seen that our results, using a combination 
of adrenal cortex and antihistaminics in the 
treatment of cases of hyperemesis gravidarum of 
allergic origin, support the above theoretical 
considerations. It may thus be that now, 20 
years after Kemp (1932) had first suggested the 
use of cortical extract in pregnancy vomiting, 
this treatment may at last be placed on a rational 
basis. 


THE PRESENT INVESTIGATION 


In August 1951 we accidentally found out that 
the administration of antistine to 2 cases of 
hyperemesis, who were already being treated 
with cortical extract without apparent improve- 
ment, resulted in a dramatic cure of both 


patients. This drew our attention to the possible 
bearing of the adreno-allergic concept on the 
aetiology of pregnancy vomiting and we planned 
to investigate the matter. 

Fully aware of the difficulties in assessing the 


value of any line of treatment in this condition, 
including the possibility of spontaneous im- 
provement and the frequent beneficial effect of 
isolation and dietetic regulation, we decided to 
proceed on the following lines: 

(1) Only cases of pernicious vomiting (hypere- 
mesis gravidarum) were selected. Thirty con- 
secutive such cases have now been investigated. 
On admission, a full history was taken and a 
complete medical examination performed. Cases 
in whom an organic cause for vomiting was dis- 
covered (vomiting associated with pregnancy) 
were excluded. 

(2) All cases were hospitalized. For 6 days 
after admission, the patient received no treat- 
ment. She was given nothing but 50 ml. of a 25 
per cent glucose solution intravenously every 
day and was told that these injections were sure 
to cure her symptoms. During this period the 
effect of hospitalization together with careful 
suggestion and reassurance was tried. 

(3) For 24 hours following admission, the 
patient was given nothing by mouth. Then a 
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gradually increased standard diet was given to 
all cases. 

(4) During the initial period before treatment 
was started 10 ml. of blood were taken for 
estimation of the histaminolytic index of the 
blood. Three 24-hour samples of urine were 
examined for their histamine content. For every 
patient a control case was chosen of normal 
pregnancy of exactly the same duration. Blood 
samples from these control cases were examined 
for histaminase concentration and urine samples 
for histamine content for the purpose of com- 
parison. 

(5) During the same period the following 
laboratory investigations were carried out for 
every patient: routine examination of urine 
including examination for acetone and for bile 
pigments and salts; routine stools examination: 
estimation of blood urea; urea concentration 
test; and a full blood picture. 

(6) On the 7th day after admission treatment 
with antistine was started for all cases in whom 
vomiting persisted. One hundred mg. were given 
twice daily by intramuscular injection for 7 days. 

(7) If at the end of this course, complete cure 
was not established, percorten was given in a 
dosage of 5 mg. intravenously twice daily for 3 
days. 

(8) No other treatment was given either with 
the antistine or with the percorten. 

(9) From the day of admission onwards a 
daily record was made of the following: number 
of vomits by day, number of vomits by night, 
appearance of the eyes, presence of oedema, 
blood pressure, pulse, temperature, amount of 
urine per 24 hours, presence of albumin in the 
urine, the presence of any additional symptoms. 

(10) Patients, who were cured, were observed 
for recurrence of symptoms and when discharged 
were instructed to report immediately, should 
any recurrence occur. 

(11) Patients, who continued to vomit 3 days 
after the percorten course was completed, were 
considered as failures and to them customary 
lines of treatment were then started. 


Results 

Of the 30 cases of hyperemesis gravidarum 
which were investigated, 2 were later excluded 
from the research, one because the patient 
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developed infective hepatitis while she was under 
treatment and the other because she insisted on 
leaving the hospital before treatment was com- 
pleted. 

The results in the remaining 28 cases were as 
follows : 

(a) Five cases (17.9 per cent) ceased to vomit 
before antistine treatment was started. In these 
cases of pernicious vomiting hospitalization, 
suggestion and reassurance were enough to cure 
the patient. Without even any attempt to correct 
dehydration or acidosis or disturbed metabolism, 
these patients stopped vomiting, eventually 
began to eat the diet given to them and their 
general condition improved. Vomiting, more- 
over, did not recur. In these cases, we believe, 
vomiting was entirely of neurotic origin. Com- 
parison of the histaminolytic index of the blood 
in these cases with that of control normal preg- 
nant women of exactly the same duration of 
pregnancy (Table I) showed that, with the 
exception of Case 6, this index was not 
diminished in any of the cases. In all 5 women 
there was no family or past history of any 
allergic disorder. 


TABLE | 
(Group A cases) 


Blood hista- 
minolytic 
index of 
control 
per cent 


Past or Blood hista- 
Duration family minolytic 
of history index of 
Case pregnancy’ of patient 
No. inweeks allergy per cent 


1 10 15 12 
6 12 - 10 30 
11 20 - 60 60 
12 20 55 50 
24 8 18 15 


(b) In 17 patients (60.7 per cent), in whom 
the condition either showed only slight improve- 
ment on hospitalization, reassurance and dietetic 
regulation or remained stationary or got 
decidedly worse, complete cure was established 
either by antistine alone or when followed by 
percorten for 3 days according to the scheme 
detailed above. In 6 of these cases vomiting 
completely stopped with antistine alone and no 
percorten needed to be given. Two of them got 
recurrence of symptoms a few days later which 
was completely cured by a further course of 
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antistine 100 mg. twice daily in one case for 5 
days and in the other for 6 days. In the other 11 
cases antistine brought about (except in 2 of 
them) a definite amelioration of the vomiting 
accompanied by some improvement in the 
general condition. Complete cure then followed 
the administration of percorten. The cessation 
of vomiting in many of these cases when per- 
corten had to be given after the antistine course 
was completed was really dramatic. No recur- 
rence of symptoms occurred in any of these 11 
cases. A comparison of these results with our 
results with percorten alone before the present 
investigation, when we sometimes used larger 
doses often for much longer periods in conjunc- 
tion with other customary lines of treatment, 
leaves no doubt in our minds that in these cases 
percorten acted in some way synergistically with 
antistine. The adreno-allergic concept discussed 
above thus found its practical application. Table 
II illustrates the histaminolytic index of the 
blood estimated in these cases and in their con- 
trols. 

We want to stress the fact that the correlation 
of the clinical and laboratory findings was only 
made after the investigation was completed. We 
were greatly impressed by finding out that in 16 
out of the 17 cases who responded so completely 
either to antistine alone or to antistine + per- 
corten, the histaminolytic index of the blood was 
significantly low when compared either with the 
corresponding normal control or with the index 
worked out for the particular duration of preg- 
nancy by previous observers. This marked 
diminution of the histaminolytic index in these 
cases, especially when correlated with the thera- 
peutic results obtained in them is, we think, 
strong support of the allergic nature of the vomit- 
ing in this group of patients. 

Two case histories from this group will now 
be given in brief for the purpose of illustration. 


Case No, 15 (M.M.), aged 27, 7th gravida, admitted 
on the 27th of October 1951, pregnant 10 weeks. 
Milder attacks of vomiting occurred in all previous 
pregnancies. The previous history was interesting. 
Attacks of urticaria developed during 3 of her preg- 
nancies with complete cure after labour. She had 
always been sensitive to milk on the ingestion of which 
she used to get vomiting, diarrhoea and abdominal 
pain for some days. Vomiting began 3 weeks before 
admission and was now much worse, occurring several 
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Taste Il 
(Group B cases) 


Family or 
past history 
of allergy 


Response 
to 
antistine 


Duration 
of 
pregnancy 


Case 
No. 


4 No improve- 


ment 
Cured 
Cured 
Cured 
Improved 
Improved 
Cured 
Improved 
Improved 
Improved 
Cured 
Improved 
Cured 
Improved 


No improve- 


ment 
Improved 
Improved 


tumes by day and by night independent of food. She 
complained of persistent epigastric discomfort some- 
times amounting to pain. On admission she was 
moderately dehydrated, the pulse was 100, the tem- 
perature 37.5°C, the blood pressure 120/80 and the 
urine was free from albumin. No jaundice and no 
oedema were present. The condition remained 
stationary during the initial 6 days before starting 
antistine treatment. Improvement began on the 3rd 
day after starting the antistine course and the vomit- 
ing completely ceased on the 6th day. No recurrence 
occurred and the patient was discharged cured. The 
histaminolytic index of the patient was 10 per cent 
and of the control 25 per cent. 


Case No. 4 (F.A.), aged 40, 6th gravida, admitted on 
the 4th of February 1952, pregnant 12 weeks. There 
was a history of vomiting in all previous pregnancies. 
There was no history suggestive of allergic sensitivity. 
Vomiting began one month before admission and 
increased gradually till the patient was vomiting about 
20 times daily. She complained of headache and of 
flashes of light constantly present before the eyes. On 
admission she was markedly dehydrated and wasted. 
Her general condition was classed as below moderate. 
The pulse was 110, the blood pressure 95/70, the tem- 
perature 37°C. There was no oedema, no albuminuria 
and no jaundice. During the 6 days before starting the 
antistine the patient vomited 13-15 times daily and her 
general condition got worse. Antistine was started on 


Blood hista- Blood hista- 
minolytic minolytic 
index of index of 

patient control 
per cent per cent 


Response 
to 
percorten 


Cured 


Not given 
Not given 
Not given 
Cured 
Cured 
Not given 
Cured 
Cured 
Cured 
Not given 
Cured 
Not given 
Cured 
Cured 


Cured 
Cured 


the 11th of February. Vomits per 24 hours during the 
antistine course were: 12—14—13—12—7—22—26. 
No improvement in the general condition occurred. 
Percorten was then begun on the 18th of February and 
was given for 3 days. Vomits per 24 hours after start- 
ing percorten were: 16—13—13—0—5—3—0. Vomit- 
ing ceased and did not recur. Marked improvement in 
the general condition was noted 4 days after the begin- 
ning of percorten and the patient began to ask for food 
and fluids, which were retained. She was discharged 
at request on the Ist of March completely cured. The 
histaminolytic index of this patient was 0 per cent (no 
destruction of histamine occurred) and of her control 
35 per cent. 

(c) Six cases (21.4 per cent) failed to respond 
to the treatment outlined above. In 2 of them 
the conditiou remained stationary and in 4 it got 
worse. In none of them was there any history of 
allergy. In all of them the blood histaminolytic 
index was normal for the duration of pregnancy 
and did not differ materially from that of the 
controls (Table III). These facts, in addition to 
their failure to respond to treatment by anti- 
histaminics and cortical extract, must necessarily 
suggest that some factor other than allergic 
hypersensitivity was responsible for their symp- 
toms. 
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: 5 10 15 30 
Bis 7 20 20 65 

9 12 x 40 
10 18 15 50 
r 14 22 4 0 65 
F 15 10 + 10 25 
. 16 16 0 47 
HN 17 10 10 35 
19 8 0 15 
21 x 0 1s 
3 22 8 - 0 12 
23 12 0 30 
= 25 14 30 20 
26 12 _ a <10 25 
28 16 <20 50 
0 12 <10 30 


VOMITING OF PREGNANCY 


Tasce Ill 
(Group C cases) 


Duration 
of Past or 
Case pregnancy family history 
No. in weeks of allergy 


Blood histamino- Blood histamino- 
lytic index of lytic index of 
patient control 
per cent per cent 


14 
12 
8 
12 
10 
6 


DISCUSSION 


It appears that not all cases of hyperemesis 
are of one and the same aetiology. In the present 
investigation, 3 groups of cases have been 
sharply demarcated from each other. 

In the first group (17.9 per cent of the cases) 
clinical and laboratory observations would make 
it only fair to conclude that vomiting was 
entirely of a neurotic origin. These patients were 
mostly of a highly strung nature and the preg- 
nancy itself was often undesired. In all cases 
vomiting was much more marked by day than 
by night. Any attempt to adduce an additional 
aetiological factor in these cases seems to be both 
unfounded and unnecessary. We do not hesitate 
to call the condition in these cases “ Neurotic 
Vomiting ”. 

Another definite group of cases, which is by 
far the largest (60.7 per cent of the cases), is, we 
believe, of allergic origin. The relation between 
allergic hypersensitivity and adrenocortical 
insufficiency in the aetiology of the condition in 
these cases and its bearing on treatment is of 
fundamental importance. 

There remains a number of cases (21.4 per 
cent) which do not belong to either of the above 
two groups. Noevidence of either a neurotic or an 
allergic origin was present in any of them. Their 
aetiology is, at present, obscure and we can only 
speculate as to their nature. It may be that in 
these cases, although the vomiting was primarily 
started by one of the two important factors, 
allergy or neurosis, the initial cause eventually 
became spontaneously corrected and not 
apparent, the vomiting being maintained by the 
resulting disturbed metabolism, depletion of liver 
glycogen and acidosis. Watt (1941) has stressed 


35 40 
30 30 
8.5 10 
25 28 
15 25 
25 12 


the important role played by avitaminosis in the 
maintenance and aggravation of pregnancy 
vomiting. Cases in this group responded to the 
initiation of customary lines of treatment includ- 
ing administration of fluids, large amounts of 
concentrated glucose, calcium, alkalies and 
vitamins. 

Can we tell to which of these groups a given . 
case belongs before starting treatment? At 
present we have no practical reliable means of 
differentiation. A neurotic predisposition, a 
desire to get rid of pregnancy or a marked 
amelioration of the condition by night, may 
sometimes suggest a neurotic origin. Allergic 
cases can, no doubt, be picked up by estimation 
of the histaminolytic index of the blood, but the 
method is rather complicated for routine prac- 
tical use. A family or past history of allergy or 
the presence of other allergic manifestations 
complicating the pregnancy would, of course, be 
very suggestive. Some observers found a high 
percentage of such cases among patients with 
vomiting of pregnancy (Finch, 1940; Johnson, 
1940). In our present investigation such 
evidence was present only in 5 of the 17 allergic 
cases. In | further case (Case 23, Table II) the 
patient suffered from the beginning of pregnancy 
from nasal blocking and congestion similar to 
the condition described by Mohun (1943) in 8 
pregnant women as being of allergic origin and 
relieved spontaneously after delivery. Our case 
was cured from her nasal symptoms towards 
the end of the antistine course. 

In our allergic cases we noticed that two symp- 
toms were rather common. 

(1) Epigastric discomfort, sometimes amount- 
ing to pain, occurred more often than in the 
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other two groups. It was present in 8 out of the 
17 cases. 

(2) Visual disturbances were also definitely 
more common than in the other two groups. In 
all cases the visual symptoms completely dis- 
appeared with cure of hyperemesis. 

It is of great interest to note that the visual 
symptoms and fundus changes described by 
Ballantyne (1941), Stander (1932), Tillman 
(1934) and others in cases of hyperemesis gravi- 
darum, namely dimness of vision, optic neuritis 
and retinal haemorrhages are almost identical 
with changes noted in certain established allergic 
conditions (retinal allergy). Coca (1930) noted 
macular oedema and retinal haemorrhages in 
patients with urticaria. Plumer (1937) and 
Pardee (1938) traced similar signs to hyper- 
sensitiveness to food. Optic neuritis is not 
unusual in serum sickness (A. L. Brown, 1925; 
Kennedy, 1936). It may also occur in cases of 
food allergy (Hayden and Cushman, 1941). 

It may be that visual symptoms and signs in 
cases of hyperemesis, the aetiology of which has, 
up till now, been obscure, are allergic in origin 
and not due to vitamin deficiencies as some 
authors have supposed. We do not think that 
such changes in themselves indicate termination 
of pregnancy and would only advise termination 
if they fail to respond to treatment. 

The presence of such symptoms in a case 
would seem, in the light of experience obtained 
from our limited number of cases, somewhat to 
favour an allergic origin for the condition, but 
such evidence is in no way conclusive. 

At present, however, it seems expedient that, 
since the bulk of cases of hyperemesis belongs to 
the allergic group, a combination of antihista- 
minic drugs and cortical extract should be given 
an initial trial in all cases for a few days. Allergic 
cases will dramatically respond, other patients 
will not be harmed. At the same time the patient 
must be hospitalized and reassurance, suggestion 
and dietetic regulation proceeded with. Dehydra- 
tion and acidosis, if present, should be corrected 
and the routine administration of concentrated 
glucose, vitamin B1, B6, and C is probably wise. 

Throughout this investigation we used antis- 
tine first and gave percorten only when the 
former by itself could not establish a complete 
cure. By this method we wanted to evaluate the 
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effects of antistine alone. We now use the two 
drugs together from the beginning in the same 
doses mentioned and the period necessary to 
effect a dramatic cessation of vomiting in allergic 
cases in a small group thus treated up to the 
moment of writing seems to be no more than 4-5 
days. We believe that, if this combination fails 
to cure the patient in a period of one week, it 
would be safely assumed that the case is not 
allergic and the two drugs should be withheld. 


Nausea, Morning Sickness and Mild Vomiting 
of Pregnancy. 

Since pernicious vomiting is always preceded 
by the so-called morning sickness, Stander (1945) 
rightly concludes that the former is due to an 
increase in the amount or potency of the factor 
responsible for the latter or to decreased resist- 
ance to its action on the part of the woman. 
Though our investigation was restricted to the 
relatively uncommon, though serious condition 
of hyperemesis gravidarum, we believe the 
aetiological factors involved to be quite the same 
as those responsible for the much more frequent 
conditions of nausea, morning sickness and 
milder vomiting of pregnancy. It is probable 
that many of the latter cases are allergic in 
nature; the organism being not yet attuned to 
the presence of the ovum or its membranes or to 
the hormones secreted thereby. The defensive 
mechanisms adopted by the body through hyper- 
trophy of the adrenal cortex and progressive 
marked rise of the histaminolytic enzymes of the 
blood, which occur in every normal pregnancy, 
would then be sufficient in most cases to bring 
about a state of anergy and to stop the condition. 
Failure of these defensive mechanisms will result 
in aggravation of the symptoms and in the con- 
dition proceeding to frank hyperemesis. Possibly, 
a trial of small doses of antihistaminic drugs 
together with cortical extract may relieve many 
women from this common complaint and may 
also, if initiated in time, prevent the development 
of the serious condition of pernicious vomiting. 


The Nature of the Allergen 

The importance of the allergic factor in the 
aetiology of vomiting of pregnancy has been 
emphasised. On the nature of the allergen 
responsible, no agreement has been reached. 


; 
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Urbach (1927) believed that the foetus itself 
could represent an antigen. Johnson (1940) 
believed the antigen to be a specific protein sub- 
stance, of which the syncytial cells may be the 
chief source, which is thrown into the maternal 
circulation. Finch (1940) maintained that 
the antigen was an unidentified hormone of 
the corpus luteum of pregnancy, not pro- 
gesterone. Sensitivity to the husband’s semen 
was even brought forward as a cause for preg- 
nancy vomiting in a case reported by James and 
Wagoner (1944). 

Personally, we think that the allergen respon- 
sible is probably of endocrine nature. The 
changes in the endocrine system that occur 
during pregnancy are well known. Recently, 
Zondek and Bromberg (1945, 1947) have 
stressed the importance of what they call “ Endo- 
crine Allergy”. They believe that a certain 
group of patients suffering from typical allergic 
symptoms are hypersensitive to their own hor- 
mones; this can occur in either men or women 
and is independent of the principal functions of 
the hormone. As examples of disorders linked 
with endocrine allergy, they mentioned migraine, 
keratitis rosacea, facial rosacea and pruritis 
vulvae. 

The claims of Finch that patients with hypere- 
mesis are hypersensitive to corpus luteum 
extracts were not confirmed by subsequent 
observers. 

We believe that the endocrine factor respon- 
sible is probably the gonadotrophic hormone. 
For this theory, we have no definite proof; but 
we think the following facts are suggestive: 

(1) During pregnancy there is a very marked 
increase in the gonadotrophic hormone secretion. 
According to Venning and Browne (1936) the 
maximal excretion occurs between the SOth and 
60th day after the beginning of the last menstrual 
period. This peak is only maintained for a few 
days, then there follows a rapid fall in the con- 
centration between the 60th and 85th days and 
then a gradual decline to a low level at about the 
120th day. A comparison of this hormone con- 
centration with the usual time when pregnancy 
vomiting starts and when it usually improves 
and then disappears and also with the rapid rise 
in the histaminolytic index of the blood between 
the 2nd and Sth months is certainly of interest. 
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(2) Schoeneck (1936) found that there was an 
increased excretion of gonadotrophin in the 
urine in cases of hyperemesis even when allow- 
ance was made for the increased concentration 
of the urine. This was later confirmed by F. J. 
Browne (1946). Brindeau e¢ al. (1937) found an 
increase in the blood level of gonadotrophin in 
cases of hyperemesis. Brandstrup (1939), how- 
ever, did not find such an increase. 

(3) In cases of vesicular mole and multiple 
pregnancy, in which the gonadotrophin excretion 
is known to be higher than normal, hyperemesis 
is particularly common. 

(4) Way (1945) investigated the relation 
between the free and total acid in the gastric 
juice and the gonadotrophin concentration in the 
urine. He found the former to be inversely pro- 
portional to the latter. Eastman (1950) thinks 
that there may well be some relationship between 
chorionic gonadotrophin levels, hypochlor- 
hydria, diminished gastric motility and nausea 
and vomiting. This is interesting when it is 
remembered that gastric hypotonicity as revealed 
by radiologic investigations is an important 
feature in cases of “ allergic gastropathy ” (Fries 
and Mogil, 1943). 

(5) During the menstrual cycle the maximal 
excretion of gonadotrophic hormone occurs in 
the premenstrual period (Zondek, 1931) or 
between the 10th and 14th day (Frank and 
Salmon, 1935; Kurzrok ef al., 1934). These 
findings are of interest when reviewed in the 
light of Geiringer’s recent discussion (1951) of 
the possible allergic nature of premenstrual and 
ovulatory tension and of the role of the adrenal 
gland in their aetiology. 

In a recent paper Kemp (1947) made the 
interesting suggestion that the adrenocortical 
secretion normally “ detoxicates” the gonado- 
trophin produced during pregnancy. Viewing 
the subject from a different angle, it will be seen 
that our conclusions agree with this hypothesis. 


SUMMARY 


(1) Evidence of the importance of allergy in 
the aetiology of vomiting of pregnancy is dis- 
cussed. 

(2) The relationship of adreno-cortical insuffi- 
ciency to the subject of allergy in general is out- 
lined. The importance of this relationship in the 
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causation of pregnancy vomiting in particular is 
stressed. 

(3) Clinical and laboratory investigation of 30 
cases Of hyperemesis gravidarum has revealed 
that: 60.7 per cent of these cases were allergic 
in origin; 17.9 per cent of the cases were purely 
neurotic; 21.4 per cent of the cases were of 
obscure nature. 


(4) The combination of anti-allergic drugs 
with adrenal cortex gives dramatic results in the 
treatment of allergic cases of hyperemesis. 


(5) It is suggested that the same arguments 
probably apply to cases of nausea, morning 
sickness and milder vomiting of pregnancy. 

(6) The possible nature of the responsible 
allergen is discussed. The authors think that this 
is probably the gonadotrophic hormone. 
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THE URINARY EXCRETION OF HISTAMINE IN PREGNANCY 
AND IN PRE-ECLAMPSIA 


BY 
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From the Departments of Obstetrics and of Pharmacology 


THERE is now a considerable body of evidence 
to show that major changes in the metabolism 
of amino acids, histamine, and histaminase 
occur in normal pregnancy and in pre-eclampsia. 
In general, the excretion of amino acids in the 
urine shows an increase during pregnancy, and 
of the several amino acids studied probably 
histidine shows the most striking change. Cecil 
Voge (1929) noted the presence of this essential 
amino acid in the urine of pregnant women, and 
indeed its detection by the bromine method 
forms a reasonably reliable test for pregnancy. 
Analysis shows that 3 times as much histidine 
is excreted in the urine of the pregnant as com- 
pared with the non-pregnant woman. Ernest 
Page (1946) carried out some experiments on the 
renal clearance of histidine and came to the 
conclusion that the increased histidinuria of 
pregnancy was due to an alteration in the renal 
tubular reabsorptive mechanisms. Kapeller- 
Adler (1950) carried out similar experiments 
but interpreted her results as tending to show 
that the primary cause of the histidinuria lay in 
the inability of the liver to metabolize histidine 
rather than in a lowered renal threshold. Sims 
(1951) points out that Kapeller-Adler’s data do 
not favour this view and that, in fact, the preg- 
nant cases in her series were excreting 10 times 
as much histidine as the normal controls at 
approximately the same blood concentration. 
There seems to be little doubt that there is a 
reduced amino aciduria in pre-eclampsia. Histi- 
dine concentrations are considerably lower 
although modern methods of paper partition 
chromatography do show that its presence may 
be detected in the urine. For instance, Smith 
(1949) using this method showed that there was 
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a reduction in the amino aciduria of pregnancy 
in his pre-eclamptic patients and in half of these 
the excretion was markedly low. In 6 out of 
16 patients, however, he was able to detect the 
presence of histidine. Sims (1951) studied the 
excretion of methionine and choline in a series 
of normal pregnant and pre-eclamptic women 
and, although there was a characteristic rise in 
the excretion of these amino acids in pregnancy, 
there was no significant reduction in their excre- 
tion in pre-eclampsia. Lawrie (1947) suggests 
that there is a reduction in the amount of 
tyrosine excreted by the pre-eclamptic woman. 
Eastman (!950) has emphasized the need to 
consider individual amino acid variations in 
pregnancy, for it is clear that the behaviour of 
these may differ under the same conditions. 
Borden et al. (1952) have shown this to be the 
case in patients suffering from rheumatoid 
arthritis and under treatment by ACTH. In 
these patients a histidinuria is induced which is 
comparable in magnitude to that of pregnancy, 
yet this is not associated with any rise in the 
plasma histidine. Arginine, on the other hand, 
in these patients increases in the plasma but not 
significantly in the urine. 

Ahlmark (1945) in his well-known mono- 
graph has reviewed our knowledge of the varia- 
tions which occur in the serum histaminase in 
pregnancy, and there is universal agreement 
that this enzyme increases in a remarkable way 
at this time. Kapeller-Adler (1951) has recently 
introduced a simple chemical method for esti- 
mating this substance and has amply confirmed 
the results obtained by the biological technique. 
Opinion is divided, however, on the subject of 
serum histaminase in pre-eclampsia. Ahlmark 
found levels both above and below normal; 
Anrep, Barsoum, and Ibrahim (1947) noted a 
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reduction in 4 out of 12 severe pre-eclamptics; 
Kupeller-Adler (1951) has generally found low 
levels; Koloszynski (1945) did not detect any 
reduction in serum histaminase activity in 9 
pre-eclamptic women. There would seem to be 
little doubt that the large increase of serum 
histaminase in pregnancy is derived from the 
placenta and rapid falls in activity can be noted 
in threatened and inevitable abortion. 

Histaminase is responsible for the breakdown 
of histamine. This amine can be measured in 
the blood and in the urine by various methods 
which are constantly undergoing refinements. 
Our knowledge of the changes which occur in 
the histamine content of the blood and urine are 
incomplete. Kapeller-Adler (1949) found that 
detectable amounts of histamine were absent 
from the plasma in normal pregnancy but 
appeared there in increasing amounts in pre- 
eclampsia. In the latter condition there was a 
fall in the histamine content of the red cells. 
As far as the urinary excretion of histamine in 
pregnancy is concerned, our knowledge is frag- 
mentary. Kapeller-Adler (1941) stated that an 
analysis of 39 litres of pregnancy urine yielded 
no histamine; 2.7 mg. of histamine dipricate 
were obtained from 32 litres of urine from 2 
severe cases of pre-eclampsia and traces in 2 
others. Since this work was carried out other 
methods of histamine assay have been devel- 
oped. Roberts and Adam (1950) have des- 
cribed a method which allows small amounts 
to be estimated and which has the great advan- 
tage of separating free histamine from the 
inactive acetyl form or conjugated histamine. 
This communication consists of a re-examina- 
tion of the urinary excretion of histamine in 
pregnancy, using this technique. 


METHODS 


The method of histamine assay used has been 
fully described by Roberts and Adam (1950). 
By this method the recovery of a known quantity 
of free histamine added to the urine is 67 per 
cent with a standard error of 1.1 per cent. It 
is possible to apply a correction for this loss 
but the results recorded here are uncorrected. 
Thirty patients were selected for study, all of 
whom were more than 30 weeks pregnant. Ten 
were normal pregnant women; the other 20 
suffered from pre-eclampsia of varying degrees 
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of severity. Ten patients were classified as 
moderately severe and in these patients the 
blood-pressure exceeded 150/100 mm. Hg, and 
in most the degree of albuminuria was over | g. 
per litre. In these patients the urinary excretion 
per 24 hours was not impaired. Ten patients 
were classified as mild and in these patients the 
blood-pressure did not exceed 150/100 and 
albuminuria was minimal. In all these pre- 
eclamptic patients there was a greater or lesser 
degree of oedema. The 24-hour specimens of 
urine were collected by an indwelling catheter 
and the various specimens were stored at 0°C. 
and acidified in order to inhibit bacterial growth. 
Bacteriological examinations were made on all 
specimens and those exhibiting bacterial growth 
were discarded and a fresh collection made. 
Most astringent precautions are necessary to 
prevent bacterial contamination and to avoid 
the use of infected urines, for in these circum- 
stances a greatly increased content of histamine 
may occur. 


RESULTS 


Normal pregnancy. In the 10 normal preg- 
nant women studied the total histamine excre- 
tion per 24 hours ranged between 69 xg. 
and 208 ug., the average being 96.7 »g. When, 
however, the estimates of conjugated and free 
histamine are studied it is seen that the wide 
variation in total histamine is largely due to 
that of the conjugated form (45 ug.—189 xg.). 
The average excretion of free histamine in the 
urine per 24 hours was 20.4 wg, the range 
being only 18 »g.—24 pg. 

Mild pre-eclampsia. The details of the 
histamine estimations will be seen in Table I. 
In these 10 cases the range of the estimations 
lies within those obtained for the normal preg- 
nant women. The results obtained for free 
histamine showed a tendency to lower readings 
than in normal pregnant women, with the 
exception of one patient in whom the free 
histamine was 40 ug. in 24 hours. 

Moderate pre-eclampsia. \n these women 
there was a considerable reduction in the total 
histamine excreted, 27.1 ug. (range 11.8 ng.- 
52.7 ug.) compared with normal or mildly pre- 
eclamptic women, and this was also apparent 
in the values obtained for conjugated histamine. 
Perhaps the most striking values are those of 
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active histamine in these cases. The average 
value was 6.3 ug. compared with that of 20.4 
ug. Of the normals, the range being 1.4 »g.— 
ug. 


DISCUSSION 

Gaddum (1951) has reviewed our knowledge 
of the metabolism of histamine and has dis- 
cussed fully the subject of its excretion in the 
urine. Adam (1950) has studied the amount of 
free histamine excreted in the urine during a 
period of intravenous infusion with a dilute 
solution of histamine. He found that about | 
per cent of the infused histamine appeared in 
the urine and thus most of the substance must 
have been destroyed in the body. The average 
amount of free histamine found in the urine 
per 24 hours was 21.6 »g. The results of the 
present experiment show that the excretion of 
free histamine in the urine of pregnant women 
is of the same order as that of the male. No 
figures for the non-pregnant female are at 
present available. When one considers the large 
quantity of apparently active histaminase in 
the blood this result is surprising. 


As far as the mild pre-eclamptic is concerned 
the range lies within those obtained for normal 
pregnant women, although in about half there 


was a tendency to lower values. In _ those 
patients labelled as moderately severe pre- 
eclampsia the results were quite clear. No 
patient excreted as much free histamine as the 
normal and the average excretion per 24 hours 
was 6.3 mg. compared with the normal of 
20.4 «g. Conjugated histamine in the urine was 
also reduced in these patients. It would be pre- 
mature to offer any explanation for this decrease 
in histamine excretion. When present methods 
allow, it wiil be necessary to re-examine the 
whole subject of plasma histamine in pregnancy 
and pre-eclampsia and to correlate this with the 
histamine excretion in the urine. 


SUMMARY 


(1) The histamine content of the urine of a 
small series of normal pregnant and pre- 


401 


eclamptic women has been estimated by the 
method of Roberts and Adam. 

(2) The amount of free and conjugated 
histamine excreted by normal pregnant women 
is within the range found in normal men. 

(3) In pre-eclampsia there is a fall in the 
excretion of free histamine and in the moderately 
severe pre-eclamptic this falls to very low 
levels. 


I have to think Professor J. H. Gaddum and 
Professor Robert Kellar for the facilities 
afforded by their respective departments. Dr. 
Henry Adam has been most generous in helping 
me with the method of assay. I am indebted 
to Dr. A. S. Duncan for much of the clinical 
material. 
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THE PROGNOSIS OF DYSGERMINOMA OF THE OVARY 
With a Report of Three Cases 
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AND 


DouGLAS Bennett, M.R.C.S., D.R.C.O.G. 
Senior House Surgeon in Obstetrics and Gynaecology 


Bristol Royal Hospital 


THE dysgerminoma is a rare tumour of the ovary 
and is histologically identical with the seminoma 
of the testis. It tends to occur in young adults 
but cases have been reported at all ages varying 
from 2 to 76 years. The spread is chiefly by local 
infiltration or by the lymphatic vessels. 

The interest of the tumour lies in the extreme 
difficulty of making a prognosis. On histological 
appearance it is almost impossible to assess the 
degree of malignancy as the tumour presents an 


almost uniform picture. Tumours which are 
confined to one ovary and show no capsular 
penetration frequently do well with local surgery 
alone but it is by no means unknown for a 
5-year cure to occur in cases with local or distant 
metastases when more radical measures are 
taken. 


Gruss (1932) reported a 9-year cure following 
local removal and X-ray therapy in a patient 
who had liver metastases. Mueller, Topkins and 
Lapp (1950) have found 79 cases in the world 
literature, with evidence of metastases or local 
infiltration at operation, 20 of whom were alive 
and well 5 years later. Russo and Kelso (1949) 
reported the temporary regression of extensive 
metastases following intensive therapy with the 
male sex hormone. The metastases, however, 
became less responsive to further courses and 
the patient eventually died with multiple 
secondary growths 7 years later. 

Our experience confirms these findings, for 2 
cases with both local and distant metastases are 
alive and well 5 and 7 years after local excision 
and X-ray therapy, while the third case, with 


extensive local infiltration, died within 1 year of 
being treated by local surgery alone. 
The following are the case histories : 


Case | 

D. W., aged 12 years, presented in January 1947 
with swelling of the abdomen and pain in the right 
side of recent onset. She had not menstruated but 
there was some growth of pubic hair and some 
breast development. On examination she was found 
to have a large solid tumour which filled the 
abdomen and caused diminished air entry to both 
lung bases. The glands in the left supraclavicular 
triangle were enlarged and an X-ray of the chest 
showed a large shadow in the anterior medi- 
astinum which was considered to be a secondary 
deposit in the internal mammary lymphatic glands. 

Laparotomy revealed a solid tumour of the left 
ovary which was 8 inches in diameter. The omentum 
was grossly studded with growth and the lumbar glands 
were enlarged. The condition seemed so advanced that 
the operation was only considered to be palliative and 
diagnostic so that only the left ovary was removed 
and a biopsy of the omentum was taken. The other 
ovary and the uterus were left in situ. 

Microscopically, the specimen showed the typical 
structure of a dysgerminoma and the omentum was 
heavily infiltrated with growth. The child was referred 
for X-ray therapy and she was given 2,800 Roentgens 
to the abdomen and pelvis and a further 2,000 Roent- 
gens to the left supraclavicular area and the internal 
mammary glands. 

She progressed well and both the mediastinal 
shadow and the enlarged glands disappeared. Now 
5 years later she is a very energetic and healthy young 
lady of 17. She is 5 feet tall and weighs 7 stones, 
10 pounds. The breasts have not developed and there 
is no pubic hair. 


Case 2 

N. R., aged 29 years, was admitted in 1945 com- 
plaining of an abdominal swelling and pain in the 
back. She had had 2 children and 1 miscarriage. Her 
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periods, which had started at the age of 16 years, had 
always been regular though somewhat scanty. At 
operation, a large solid tumour of the right-ovary was 
found to be adherent to the rectum and bled freely 
when separated, leaving some tumour still adherent 
to the rectal wall. The tumour was 7 inches in dia- 
meter and microscopically showed the typical appear- 
ance of a dysgerminoma. A course of post-operative 
X-ray therapy was given to the pelvis. The patient 
made an excellent recovery and now 7 years later she 
is fit and well. 


Case 3 

S. B., aged 66 years, presented in 1943 with an 
abdominal swelling. She had had 4 children. At 
operation a large cystic lobulated mass was found on 
the right ovary. It was adherent to all the surrounding 
structures and separated with difficulty. It was 
removed but the other ovary and uterus were left in 
situ. The tumour was thought to be a dermoid cyst 
but there was a large area of thickening corresponding 
to the germinal ridge where the main adhesions had 
been found. Histologically this area was found to be 
frankly malignant consisting of uniform round cells 
of the dysgerminoma type. There was gross necrosis 
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and infection. The patient refused X-ray therapy. 
Loca! recurrence was soon observed and the patient 
died 1 year later. 


SUMMARY 


Three cases of dysgerminoma of the ovary are 
reported. Two were treated by local excision 
and X-ray therapy and are well 5 and 7 years 
later in spite of the presence of metastases at the 
time of operation, while the third case died | year 
after local surgery only. 


We are indebted to Mr. H. L. Shepherd and to 
Dr. Mabel Potter for their kind help and per- 
mission to publish these cases. 
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Since the time that Dr. Grantly Dick Read made 
us aware of the value of antenatal preparation 
of the mother, its practice has grown, and in 
some maternity centres it is being regarded as 
part of the routine antenatal care. In this hos- 
pital antenatal classes have been conducted for 
the past 3 years, and we feel that they play a 
very definite part in the relief of pain in child- 
birth. However, there are other aspects of 
labour to be considered, and we ask ourselves, 
how does antenatal preparation help in the 
ordinary pattern of labour, is there any effect 
on uterine activity, and does it diminish the inci- 
dence of abdominal and instrumental deliveries? 
If there is a process that by natural means can 
help to relieve pain, uplift the mothers’ psycho- 
logical outlook and improve the physiological 
process of labour, it must be worthy of a high 
place in good obstetrics. We thought it timely 
to conduct a statistical survey on the number of 
cases that have passed through our hands. 


Method of recording information 

A specially designed card for the purpose of 
recording obstetric analgesia is made out for 
every patient admitted for delivery. The simple 
punch card system has been employed over the 
past 4 years in addition to the routine case notes 
(Fig. 1). The information for the record card 
is derived from the patient’s Labour Record 
Sheet, from the midwife in charge of the case, 
and by questioning the mother during labour 
and the day after delivery. We have tried to 
avoid asking leading questions, but most 
mothers have been quite definite about the 
degree of relief of pain during labour. Their 
opinions have been classified as follows: (a) 
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mothers describing their relief as excellent, very 
good, or good have been included under the 
heading ‘Good’; (b) those who showed the 
slightest doubt in their appreciation of the relief 
from pain are classified as * Fair’; (c) patients 
who described their pain as not bearable were 
included in the class * Poor’. 

Co-operation was judged from the description 
of the labour given by the midwife conducting 
it, by our own observations whenever possible, 
and from the mother’s description of her ability 
to co-operate. The ability to relax has been 
recorded only in the trained group, and this was 
estimated from observations during labour and 
from the mother’s own remarks. 


The antenatal classes 

The antenatal preparation is based on the 
principles expounded by Dr. Grantly Dick Read, 
and the classes are planned according to the 
teaching of the late Mrs. Heardman. New 
patients, particularly primigravidae, are inter- 
viewed in the Antenatal Clinic (by K.M.K. and 
W.E.H.) when they book for their confinement. 
The purpose of the classes is explained and the 
patients are encouraged to come to them. We 
find that the response is better if the doctors 
working in the clinic advise the mothers to 
attend the classes. In addition to the verbal 
explanation a written invitation is sent to all 
new patients at the 34th week of pregnancy, if 
they have not started to attend by that time. 
The first class consists of a short talk given by 
one of us (H.R.) or by one of the obstetricians. 
During this talk, which lasts about 20 minutes, 
the mothers are told the aims of the classes, the 
kind of things they will be taught, and are given 
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@ short simple description of labour. They are 
arranged in groups of not more than 8, and 
weekly classes are arranged at convenient times. 
. The preparation is conducted by two of the 
writers (K.M.K. and W.E.H.), although the 
other midwives in the department have been 
encouraged to come and meet the patients and 
observe the instruction. The exercises taught 
are simple and a definite routine is maintained. 
The number of exercises taught to each patient 
depends on the number of classes she is able to 
attend. The art of relaxation and controlled 
breathing play an important part in the instruc- 
tion from the beginning. Frequently, social 
reasons prevent a fair proportion of patients 
from attending the classes before their 34th 
week. However, even if a mother can come only 
once or twice, we fee! that the time is well spent 
ii talking and explaining to her the part she can 
play in labour to help herself. During the course 
of the introductory talk we emphasize that 
attendance of the classes does not eliminate the 
administration of a sedative should she be in 
need of one during her labour. 


The constitution of the samples studied 

The cards relating to the patients delivered 
in the hospital between June 1949 and June 1952 
were segregated and sorted in the first instance 
into those who had attended any of the ante- 
natal classes (termed the relaxation group) and 
the remainder (the control group). The former 
group numbered over 1,000; the control group 
was about three times as great. 

Each group was sorted into a number of dif- 
ferent classes, according to factors which might 
be expected to influence the course and outcome 
of the labour. Those factors are ziven in Table I, 
and it will be seen that each case must fall into 
one of 160 possible classes. Of course, each 
class was not filled, since some of the combina- 
tions are highly improbable, e.g. a birthweight 
of over 9 pounds combined with a pregnancy of 
less than 28 weeks. Two samples were then 
constructed, a relaxation sample and a control 
sample, such that each class was represented by 
an equal number of cases in each sample. 

In most classes the control group originally 
contained more cases than the relaxation group. 
The procedure was to count the number of cases 
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The factors from which each sample was built up 
Factor No. of alternatives 


Primipara 
Multipara 


. Parity 


. Age of mother 14-19 years 
20-29 | 

30-35 

over 35 | 

. Duration of pregnancy Less than 28 weeks | 

28-35 

36-40 

over 40 ) 


| 


. Birthweight of child Less than 2} pounds 


over 9 | 


in the particular class of the relaxation group 
and then randomly select an equal number of 
cases from the corresponding class of the control 
group. The extra cards remaining over in the 
control group cards were then discarded. In a 
few instances a particular class was represented 
more numerously in the relaxation than in the 
control group; when this happened a sufficient 
number of cards was randomly discarded from 
the relaxation class. In this way a relaxation 
sample and a control sample were obtained. 
Each single case in the relaxation sample could 
be compared with a corresponding case in the 
control sample, similar in respect of parity, age, 
duration of pregnancy, and birth weight. The 
subsequent investigation deals with the results 
in these two samples, each of which numbered 
1,043 (864 primigravidae and 179 multiparae) 


Length of labour 

The distribution of the time spent in labour 
was positively skewed and appeared to fall into 
the type of lognormal distribution which has 
been shown to be generally applicable to many 
types of biological data (Gaddum 1945a, b; 
Wootton, King and Smith, 1951). This applied 
to both the first stage and the second stage, and 
to each of the 2 samples. As shown by the 
abbreviated distribution given in Table II, the 
samples were extraordinarily similar and it is 
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Distribution of lengths of labour 
(Figures are percentages) 


Primiparae Multiparae 


Relaxation Control Relaxation Control 
sample sample sample sample 


0-10 hours 40 37 69 69 
Ist stage 11-20 hours 40 41 26 25 
over 20 hours 20 22 5 6 


less than 1 hour 66 66 98 96 
2nd stage 1-2 hours 26 26 1 3 
more than 2 hours x 8 1 l 


Taste Il relief was obtained in a higher proportion 

Relaxation of cases in the relaxation sample as com- 

(Relaxation group only; figures are percentages) pared with the controls. These differences 
Primiparae Multiparae are statistically significant. However, it ap- 


Good pears from the remainder of Table IV that 
Ist stage Fair 16 12 the additional relief is not accompanied by 
‘ None 5 4 any improvement in co-operation. It is realized 
( Geed a4 88 that these results are not completely free 
2nd stage Fair 12 9 from the suspicion of personal bias, since 
‘ None 4 3 the assessment of the relief was made in part 


by the same people who conducted the classes. 
concluded that relaxation does not affect the This criticism only applies to the results in 
leneth of labour. Table IV and not to the analgesia required, 


which is discussed in the next section. 
Relaxation and co-operation 


Table II] shows that the relaxation sample Analgesia 
contained 80-90 per cent of cases which There is a highly significant difference between 
achieved good relaxation. The effect of this the analgesia required by the two samples. The 
is demonstrated in Table IV, where good relaxation sample were adequately relieved by 


Taste IV 
Relief and co-operation 
(Figures are percentages) 


Primiparae Multiparae 
Relaxation Control Relaxation Control 


Good 79 90 88 
Fair 10 15 7 6 
Poor 1 6 3 5 


Co-operation, Good 92 
Ist stage Fair 7 6 3 4 
None 2 


Co-operation, Good 
2nd stage Fair 10 3 4 
None 


\?=82.1 for 18 D. of F. P< 0.001. 
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gas and air alone in 42 per cent and 61 per cent 
of primigravidae and multiparae, respectively, 
while the corresponding figures for the control 
sample were 26 per cent and 48 per cent. In 
contrast, a much higher proportion of the 
control group required the heavier types of 
sedation (Table V). 
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were not comparable. The reason for not 
giving analgesic drugs in the relaxation group 
was that the mothers in this case did not desire 
anything, whereas in the control group there 
were a variety of explanations, i.e., precipitate 
labour, refusals because the patient was afraid 
of drugs, and a number of obstetric reasons. 


TABLE V 
Analgesia 
(Figures are percentages of the patients receiving analgesia) 


Primiparae 


Relaxation 


42 
17 
38 


Gas and air or oxygen 
Pethidine and gas and air 


Pethidine, scopolamine, gas and air 


Miscellaneous 3 


y?=155.2 for 9 D. 


We would like to emphasize the fact that the 
type of analgesia administered was dictated by 
the needs of the mother and by no other factor. 
It is our opinion that this table contributes much 
to the understanding of the value of antenatal 
preparation in the relief of pain during child- 
birth. If, as it appears from Table V, the pre- 
pared patients needed much less sedation to 
give them comfort and relief, it seems that 
antenatal preparation should be regarded as the 
first step to the control of pain in labour. 
The number of patients not receiving analgesia 
has not been included in either group, as they 


Multiparae 


Control Relaxation Contro! 


26 
17 
49 

8 


of F. P < 0.001. 
Complications of labour 

The complications are generally distributed 
equally between the 2 samples (Table VI). In 
particular, there is no significant difference 
between the incidence of asphyxia and stillbirth 
in the 2 samples. However, there are two points 
of difference. There were 45 cases of Caesarean 
section in the relaxation sample compared with 
73 cases in the control sample (y*=7.8 for D. 
of F. P<0.01). Postpartum haemorrhage was 
also more frequent in the control sample, 50 
cases aS Opposed to 28 cases in the relaxation 
sample (x*= 6.4 for 1 D. of F. P < 0.02). Both 


Taste VI 
Complications of pregnancy 
(Figures are hercentages) 


Relaxation 


Caesarean section 
Forceps 
Breech 


Total abnormal deliveries 


Asphyxia neonatorum 
Stillbirths 

Perineal tears 
Episiotomies 

P.P.H. 

Manual removal 


Primiparae Multiparae 


Control Relaxation Control 


1.6 
0.6 
44 


5.6 


29.6 
6.1 
4.4 
0.6 


. 
61 48 
22 23 
12 23 
5 6 
4.7 7.5 4.4 
7.6 69 0.6 
— ., 2.0 0.6 
ee 12.3 16.4 5.6 
8.0 98 || 5.0 
OR 1.1 
34.2 30.8 14.0 
28.1 24.2 6.1 
2.3 4.0 8.3 
1.5 1.1 1.2 
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these comparisons are on the borderline of 
significance. 


CONCLUSION 


Ihe results of this survey may give rise to 
disappointment to those who earnestly believe 
that such prenatal education of the mother can 
make labour shorter and easier and diminish 
perineal trauma. It may increase the doubts 
in the minds of those who have never felt that 
the preparation has had any material value. 
However, we feel that it would be a grave 
mistake to be guided by figures alone, because 
there does not appear to be any satisfactory 
yardstick by which we can measure the peace 
of mind and sense of security that the mothers 
derive from the antenatal classes. They 
experience comfort and satisfaction in know- 
ing what happens during labour and in the 
knowledge that they can do a lot to help 
themselves. We are convinced that the contact 
with the nursing staff during pregnancy and the 
opportunity to talk, not only with the midwives, 
but with each other, helps these mothers during 
this great physiological experience of their 
lives. 
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There is another point that we should like to 
emphasize. The mother should not be made to 
think that she has failed in her mission if some 
sedative has had to be given to help her in the 
more advanced part of labour. She should not 
be told that drugs are bad for the baby, but 
rather that pain-relieving drugs wisely given 
can be administered safely should she need 
help. Too enthusiastic teachers of antenatal 
exercises and relaxation are prone to encourage 
a mother through a difficult labour, and have a 
tendency to regard any sedation as a confession 
of failure. It is important that we should adapt 
our methods for the relief of pain in childbirth 
to the needs of the mother and not vice versa. 


We wish to express our gratitude to Professor 
J. C. McClure Browne for his criticism of this 
work. 
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INTRODUCTION 


It is well known that the erythrocyte sedimenta- 
tion rate (E.S.R.) is increased during pregnancy 
and since Fahraeus (1921) first drew attention 
to this fact numerous investigations have been 
carried out confirming his observations. Bland, 
Goldstein and First (1930) found the E.S.R. 
increased in 99 per cent of 564 cases of normal 
pregnancy. Dodds and Telfer (1930) and 
Mathieu et al. (1931) found the E.S.R. to be 
raised after the 3rd month of pregnancy. Most 
standard textbooks, however, are very vague as 
to the range and upper limit of this physiological 
increase and the stage of pregnancy when the 


increase is to be first expected. The present study 
was carried out (1) to ascertain when the E.S.R. 
begins to rise, (2) to obtain a range of normal 
values for reference during the course of routine 
laboratory work, and (3) to investigate the effect 
of oestrogen, progesterone, and chorionic gona- 
dotrophin on the sedimentation rate. 


PROCEDURE 

E.S.R. determinations were made at the first 
and any subsequent visits paid to the antenatal 
clinic. 

In a certain number of cases the E.S.R. was 
also estimated at the postnatal visit 6 to 8 weeks 
after the birth of the baby. The patients were 
carefully examined at each visit and any who 
either had or gave a history of recent infection, 
such as an upper respiratory infection, were 
excluded from the series. In the general 
examination particular attention was paid to 
symptoms and signs of the complications of 
pregnancy, such as toxaemia or heart disease, 
and patients exhibiting these signs were 
excluded. If a patient was found to be suffering 
from an anaemia, that is, anyone who gave a 


red cell count of less than 4,000,000 per c. mm., 
or a haemoglobin of less than 10 g. per cent, 
then the E.S.R. was not included in the main 
series. Investigations, however, were carried 
out on these patients with complicated preg- 
nancies and these will be considered later. It is 
not the purpose of this paper to enter into the 
controversy over the need or otherwise of 
correcting for anaemia. No correction was 
made in this series, as no known methods are 
absolutely reliable and are in the main based 
on artificial standards. Wintrobe’s technique 
was chosen for the estimations. Blood was 
obtained by venipuncture, in most cases at the 
same time as the routine blood-taking for the 
Wassermann reaction and the blood grouping. 


NoRMAL LEVELS OF THE E.S.R. IN A CONTROL 
SERIES OF NON-PREGNANT WOMEN 

To obtain a range of normal values of the 
E.S.R. estimated by Wintrobe’s method in non- 
pregnant women, blood was taken from 60 
patients who were attending a fertility clinic. 
The blood was taken under the same conditions 
as in the series of pregnant patients. These 
women were of the same age groups as the preg- 
nant patients and were comparable in every way 
apart from the state of pregnancy. The average 
sedimentation rate of these patients was 8.8 mm. 
in | hour with a range of | to 26 mm. in I hour. 


FINDINGS IN NORMAL PREGNANCY 


Altogether 173 determinations were made 
during the course of normal pregnancies (Table 
I). 

From this table it can be seen that the E.S.R. 
is increased in the majority of cases from the 
Sth week onwards and that this increase con- 
tinues up to the 36th week. From the 36th week 
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E.S.R. in Normal Pregnancy 


Weeks of No. of Average 
pregnancy investigations reading 


O- 4 0 20r 
5- 8 4 21.2 2-36 
17 14.0 6-30 
13-16 18 20.6 5-47 
17-20 20 26.5 11-48 
21-24 14 31.7 4 48 
25-28 13 32.8 16-50 10 
29-32 19 40.0 12-63 
33-36 14 48.7 21-62 
37-40 35 40.1 2-54 
Postnatal 


Cases 


6-8 19 14.4 2-33 0 


there is a drop in the average E.S.R. and this 
drop is marked during the postnatal period. 

In Fig. 1 the E.S.R. determinations are shown 
graphically divided into three 3-monthly periods. 
Here the increase throughout pregnancy is 
clearly demonstrated. The base of the graph is 
broader in the later months of pregnancy due to 
the small number (1 per cent) of patients who 
show no increase in the sedimentation rate and 
due to the small number (2 per cent) who show 
a greatly increased rate though they were, apart 
from their pregnancies, normal in every respect. 
From this figure it can be seen that the majority 
of the cases in the first 3 months have readings 
from 10 to 30 mm., in the next 3 months from 
25 to 40 mm., and in the last 3 months from 
35 to 50 mm. 


Relation of the E.S.R. to Age 


order to see if age had any influence on the 
sedimentation rate. From Table I it will be seen 39} 
that age does not greatly influence the E.S.R., 
though it does appear that those patients under 
20 years of age tend to have a higher average 
E.S.R. than those patients over 20 years of age. 
Relation of E.S.R. to Parity 


In Table III it will be seen that parity has no 
influence on the E.S.R. 


Cases of Early Pregnancy 0 
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FIRST THREE MONTHS 


SECOND THREE MONTHS 


The findings were related to age groups in THIRD THREE MONTHS 


Twenty-one patients in the first 12 weeks of ‘0 5 10 15 20 
their pregnancies were examined and gave 


25 30 35 40 45 59 55 60 65 
Fic. 1 
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Taste Il 
E.S.R. Related to Age 


No. of 
investigations 


Average 
reading 


Age 


16-20 
21-30 
31-40 
Over 40 


42.0 
33.8 
31.8 
36.0 


Tasie Ill 

E.S.R. Related to Parity 
No. of 

investigations 


Average 
reading 


34.7 
35.3 
29.5 
30.3 
32.2 


36.0 


Gravity Range 


2-62 
12-47 
5-62 
6-54 
12-46 
8-54 


E.S.R.s ranging from 2 to 36 mm. in | hour, 
with an average of 17.6 mm. 

Taking the average reading for a non-pregnant 
woman as 8.8 mm. (average of 60 cases), 18 
(85.7 per cent) of these early cases gave a raised 
E.S.R. This is contrary to what has been 
generally reported. 

The earliest case of pregnancy examined was 
of 42 days duration counting from the first day 
of the last menstrual period. The E.S.R. was 
31 mm. in | hour. The patient was attending a 
fertility clinic and the E.S.R. was taken at a 
routine visit as one of the control cases. She was 
subsequently proved pregnant at this time. 


Postpartum Cases 

These patients were examined 6-8 weeks after 
the births of their babies (Table IV). The same 
criteria were applied as in the routine antenatal 
examination and those showing anaemia or 
signs of infection were excluded. These cases 
all had had antenatal E.S.R. determinations and 
showed a marked drop compared with the pre- 
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vious rate determined during the course of the 
pregnancy. 

In this group of cases the average postnatal 
reading gave a figure of 14.4 mm., while the 
average antenatal reading had been 38.2 mm. 


FINDINGS IN ABNORMAL PREGNANCIES 


A number of investigations were made where 
patients were suffering from one or more of the 
complications of pregnancy. The findings in 
these cases are briefly stated here. 

Toxaemia: 16 cases were investigated in the 
last 10 weeks of their pregnancies and gave 
an average reading of 44 mm., with a range of 
31-60 mm. 

Anaemia: 7 cases of microcytic hypochromic 
anaemia gave increases ranging from 31 to 
55 mm.; 6 cases of macrocytic anaemia gave 
E.S.R.s ranging from 27 to 55 mm., and | case 
of Addisonian pernicious anaemia gave a read- 
ing of 51 mm. All these patients were examined 
during the last 3 months of their pregnancies. 

Multiple pregnancy: 4 cases of twin preg- 
nancies further complicated by toxaemia gave 
readings of 33, 45, 40, and 52 mm. 

Hyperemesis gravidarum: 2 cases gave 
readings of 2 and 7 mm. at 8 weeks and 2 cases 
gave readings of 35 and 40 mm. at 18 weeks. 

Hydramnios: The | case examined gave a 
reading of 36 mm. at the 36th week. 

Cardiac disease: 6 cases of mitral stenosis in 
the last 10 weeks of their pregnancies gave read- 
ings of 11, 30, 35, 55, 57, and 62 mm.; | case 
of subacute bacterial endocarditis gave a reading 
of 46 mm. in the 16th week of gestation. 

Pyelitis: 4 patients who were in the last 2 
months of pregnancy gave readings of 56, 60, 
63, and 52 mm. Coliform bacilli were cultured 
from the urine of each patient. 

Tuberculosis: The 1 case with tuberculosis 
gave a reading of 41 mm. at the 18th week. 

Diabetes mellitis: 2 cases gave readings of 
42 and 40 mm. at the 6th month of gestation. 


IV 


Comparison between Antenatal and Postnatal Readings 


Antenatal reading 62 


Postnatal reading 33 10 10 12 


36 45 46 37 46 40 19 41 47 
15 14 9 13 27 6 


17 50 21 44 40 46 20 21 48 


6 11 18 30 15 14 3 14 13 


15 7-57 
58 6-62 
59 2-58 
22 12-62 
0 32 
16 
2 33 
3 34 
4 16 
5 23 || 
\ 
| 
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THE MECHANISM OF THE E.S.R. DURING 
PREGNANCY 

Nichols (1942) in his study of the E.S.R. gives 
an extensive review of the factors responsible 
for the sedimentation of the red blood cells. He 
divides these into physical and chemical factors. 
The physical factors include specific gravity of 
plasma and red cells, viscosity of plasma, move- 
ment of plasma, size and number of red cells 
present, rouleaux formation and agglutination, 
environmental temperature, etc. The chemical 
factors include the amount of Hb, reaction of 
the blood, amount of fibrinogen, globulin and 
albumin, and the amount of cholesterol and 
lecithin present in the blood. 

In his paper in 1921, Fahraeus observed that 
in patients with an increased sedimentation rate 
there were (1) an increased rouleaux formation, 
(2) an increase in the plasma fibrinogen, and (3) 
an increase in the plasma globulin. 

Gray and Mitchell (1942) used electrophoretic- 
ally prepared protein fractions to show that the 
addition of purified albumin retarded the E.S.R. 
They found that the sedimentation rate was 
increased most by fibrinogen, then by A and B 
globulin, and least by Y globulin. 

Gram (1921) determined the fibrinogen con- 
tent of the plasma in normal non-pregnant 
women and in women in different stages of preg- 
nancy. He found the mean value of fibrinogen 
per cent per 100 ml. of plasma in normal non- 
pregnant women to be 0.29. In normal preg- 
nancy cases he found that the fibrinogen content 
per 100 ml. of plasma varied from 0.33 per cent 
at the end of the 2nd month to'0.55 per cent at 
the 10th month and that the upper range of 
normality is not reached until the Sth-6th 
months, when values of 0.39-0.43 per cent were 
obtained. 

Hoch and Marrack (1948) showed that after 
about the 22nd week of pregnancy the serum 
proteins fall by an average amount of 0.8 g. per 
100 ml. They found that the albumin fraction 
alone is reduced and also that the reduction in 
albumin was parallel to the reduction in haemo- 
globin in the blood occurring at the same time. 
They decided that the reduction in albumin and 
in haemoglobin is due to the increased blood 
volume. This increased blood volume in preg- 
nancy is another factor which contributes to the 
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increased sedimentation rate. All elements of 
the blood are increased in pregnancy but the 
plasma volume is increased more than the 
number of red blood cells and the amount of 
haemoglobin. 

These changes in the blood volume and 
protein chemistry of the blood operate from 
about the 4th month onwards so that they 
cannot explain the rise in the sedimentation rate 
during the first 3 months of pregnancy. 

As has been stated, in this series of cases there 
were 21 cases in the first 12 weeks of pregnancy 
and of these, 18, or 85.7 per cent, gave increased 
sedimentation rates. Packed cell volume read- 
ings of these cases were 45, 45, 42, 42, 57, 46, 
42, 40, 50, 49. 46, 48, 42, 50, 40, 45, 50, and 
56cm. According to Whitby and Britton (1950) 
the average for normal non-pregnant women is 
42 cm. From these figures it can be seen that 
an increase of plasma volume with the produc- 
tion of a “ physiological anaemia of pregnancy ” 
has not taken place and so cannot have played 
a part in the increases in the sedimentation rates 
which occurred in these cases. There must, 
therefore, be another factor which operates from 
a very early stage of pregnancy. 

The blood of a pregnant woman, however, 
contains One substance which is not normally 
present in the non-pregnant woman and that is 
chorionic gonadotrophin. It also contains 
increased amounts of oestrogen and progester- 
one. It was thus decided to determine the effect 
of the 3 hormones on the E.S.R. and to see if 
they influenced it in any way. 


THE INFLUENCE OF THE OVARIAN AND 
CHORIONIC HORMONES ON THE ERYTHROCYTE 
SEDIMENTATION RATE 


To some degree the hormonal content of the 
blood of a woman in the premenstrual phase of 
the menstrual cycle resembles that of a pregnant 
woman. In both cases there is an increased 
oestrogen content and progesterone is present. 
However, they differ in that the blood of a 
pregnant woman contains chorionic gonado- 
trophin. The pituitary gonadotrophins are not 
present in the premenstrual phase to any extent 
as the increased concentration of oestrogens 
inhibits the gonadotrophic function of the 
pituitary. 
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Thirteen patients in the premenstrual phase 
of the menstrual cycle were investigated and the 
results are shown in Table V. 


TABLE V 
E.S.R. in the Premenstrual Phase 
Days of 
cycle 


E.S.R. 


22 22 23 23 23 26 26 30 30 31 32 33 35 
1102 2 5 711 1 14 16 35 11 15 


It can be seen from this table that 7 out of 
the 13 cases, or 58.7 per cent, gave a sedimenta- 
tion rate above the average normal of 8.8 mm., 
although all except one were in the normal range 
of 1-26 mm. The results indicate that the 
greater the length of the cycle the more tendency 
there is for an increased rate of sedimentation. 
The longer the cycle the greater is the amount 
of oestrogen and progesterone present, suggest- 
ing that either or both of these hormones may 
be instrumental in raising the sedimentation rate 
to some degree. 

In order to investigate this theory, test doses 
of the particular hormones were given to a 
number of women. In this part of the investiga- 
tion only non-pregnant women were examined. 
Each patient had a venipuncture performed in 
the usual way and the E.S.R. determined. Later 
the same day the test dose of the hormone was 
given by intramuscular injection and the next 
day a second venipuncture was performed and 
the E.S.R. again determined. To eliminate the 
possibilities of error as much as possible the 
second E.S.R. was performed at the same time 
of day and under the same conditions as the first 
in each case. As the patients examined were all 
in-patients in a hospital awaiting operation, this 
was easily arranged. The same amount of blood 
(2.5 ml.) was taken each time and the haemato- 
crit filled within half an hour. In several cases 
the E.S.R. was determined twice on the same 
patient before and after the injection of the hor- 
mone in order to see if there was any appreci- 
able error. In this way a mean percentage error 
of 4.02 per cent was obtained. 


Oestrogen 
Oestrogen is formed both in the ovary and 
the adrenal cortex. It is probably formed as 
oestradiol, which is its most active form. The 
H 
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level of the circulating oestrogens in the blood is 
always maintained at a relatively low concentra- 
tion even during pregnancy, although it has been 
shown that there is an increase during preg- 
nancy. Oéestradiol, 10,000 units, was given by 
intramuscular injection. The results are shown 
in Table VI. 


Taste VI 
E.S.R. Before and After Injection of Oestrogen 


E.S.R. after 
injection 


E.S.R. before 

Case injection 

7 10 
48 
14 
13 
3 
12 
10 
20 
10 


~ 


These figures show that 80 per cent of the 
patients gave an increased sedimentation rate 
varying from a 20 per cent to a 66.6 per cent 
increase with an average of 41.8 per cent. As 
the mean percentage error is 4.02 per cent, it 
will be seen that oestrogen raises the sedimenta- 
tion rate markedly above normal. Oestrogen is 
present in an abnormally high concentration in 
the blood in metropathia haemorrhagica. A 
number of investigations were carried out on 
patients who had been admitted to hospital for 
treatment of this condition. All these cases were 
confirmed by histological examination of the 
curettings after the sedimentation rates had been 
determined. Sedimentation rates of 5, 11, 13, 
16, 16, 17, 17, 20, 22, and 37 mm. were obtained. 
It can thus be seen that 9 out of the 10 cases 
gave an E.S.R. above the average of 8.8 mm. 
One of these cases is above the normal range of 
1-26 mm. and 2 (20 and 22) are at the upper 
limit of the normal range. 


Progesterone 

Progesterone is elaborated by the corpus 
luteum, the placenta and the adrenal cortex but 
is very difficult to detect in the blood. As there 
is a high requirement during pregnancy for 
progesterone and only minute quantities can be 
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detected in the blood, it must be utilized 
immediately it is formed. 

Haskins (1941), by means of ultra-violet 
spectroscopy, detected progesterone in the serum 
of pregnant women in an average amount of 
0.13 »g./ml. Hooker and Forbes (1949), using 
a bio-assay method, detected a concentration 
of progesterone in whole blood varying from 
4 to 8 ug./ml. 

Each woman was given 25mg.of progesterone 
in an oily solution and the E.S.R. was deter- 
mined before and 24 hours after the injection. 
The results are shown in Table VIL. 


Taste VIL 
E.S.R. Before and After Injection of Progesterone 


E.S.R. before E.S.R. after 
Case injection injection 


26 
43 
24 
16 
25 
16 
18 
15 


It can thus be seen that 80 per cent of these 
patients gave an increased sedimentation rate 
after the injection of progesterone varying from 
4 to 100 per cent increase with an average of 
43.7 per cent. Taking into account the mean 
percentage error of 4.02 per cent, 70 per cent 
of the sedimentation rates can be said to be 
increased. This number is sufficiently high to 
indicate that progesterone does increase the 
E.S.R. 


Chorionic Gonadotrophin 

This hormone is elaborated in the Langhans 
cells of the trophoblast. The time of the first 
appearance of chorionic gonadotrophin in the 
blood and urine after the onset of pregnancy has 
not been determined with certainty. Aschheim 
and Zondek reported that it was detectable in 
the urine 2 weeks after the first missed menstrual 
period. It has also been reported | week earlier, 
at the time of and | week after the expected 
period. Levin (1941) reported a case in which 
pregnancy occurred when the gonadotrophin 


titre was being followed during a normal men- 
strual cycle of 30 days. The titre began to rise 
on the 24th day and on the 30th day 100 times 
as much was being secreted daily as during the 
normal cycle, and 12 days later 3,000 times as 
much as in a normal non-pregnant woman. 
Browne and Venning (1936) described a marked 
increase in concentration beginning 40-50 days 
after the last period and reaching a peak of 
100,000-300,000 r.u. per litre between the 50th 
and 60th days. The concentration then fell to 
reach a concentration of 10,000 r.u. per litre, 
which was maintained during the last 200 days 
of pregnancy. 

Chorionic gonadotrophin was given to a 
number of patients by intramuscular injections 
in dosages of 1,000 units. The E.S.R. was 
determined before and after each injection in the 
usual way. The results are seen in Table VIII. 


Taste VIII 


E.S.R. Before and After Injection of Chorionic 
Gonadotrophin 
E.S.R. before E.S.R. after 

Case injection injection 


“17 19 


1 
2 
3 
4 
5 
6 
7 
8 
9 
0 


Here it cai be seen that in 2 cases only are 
there increases and these two increases are of 
11.7 per cent and 33.3 per cent. One sedimenta- 
tion rate was unaffected by the hormone and 7 
cases, or 70 per cent, showed a retardation of 
the E.S.R. These decreases were of 50.0, 20.5, 
11.7, 40.0, 21.4, 17.6, and 11.1 per cent. These 
figures suggest that on the whole chorionic 
gonadotrophin tends to decrease the sedimenta- 
tion rate and is certainly not responsible for the 
increased rates observed during pregnancy. 


SUMMARY 


(1) The E.S.R. is increased during pregnancy 
from the beginning of the 2nd month. The 


“al 25 
37 
21 
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15 
8 
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6 8 
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17 15 
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increase continues until the 36th week, when 
there is a fall which is continued during the 
postnatal period. 

(2) Readings from 154 patients in all stages 
of normal pregnancy gave a range of 2-63 mm., 
with an average of 30.6 mm., while readings 
from 60 non-pregnant control cases gave a range 
of 1-26 mm., with an average of 8.8 mm. 

(3) This rise in the E.S.R. is uninfluenced by 
age, parity, multiple pregnancy or by any of the 
common complications of pregnancy. 

(4) The E.S.R. is of no value as (1) a diag- 
nostic test of pregnancy or (2) an indication of 
infection during pregnancy. 

(5) Test doses of hormones were given by 
injection to a number of non-pregnant women. 
Injection of oestrogen raised the E.S.R. in 
80 per cent of cases; injection of progesterone 
raised the E.S.R. in 70 per cent of cases and 
injection of chorionic gonadotrophin retarded 
the E.S.R. in 70 per cent-of cases. 

(6) The usual reasons given for an increase 
in the sedimentation rate—viz. (1) the increase 
in fibrinogen, (2) the increase in globulin and 
the decrease in albumin, and (3) the alteration 
in the blood volume—are valid, but during 
pregnancy other factors operate. This investiga- 
tion shows that the increased oestrogen and 
progesterone present during pregnancy acceler- 
ates while the chorionic gonadotrophin retards 
the sedimentation rate. 
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My thanks are due to Dr. C. W. Taylor, 
Director of Pathology, for his help and advice 
in writing this paper, and to the consultant staff 
of the Birmingham Maternity Hospital, in par- 
ticular Professor H. C. McLaren, for allowing 
me access to their patients. 
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A LARGE ABDOMINAL CALCULUS 


BY 


HUMPHREY ARTHURE, M.D., F.R.C.S., F.R.C.O.G. 
Assistant Obstetric Physician, Charing Cross Hospital, London 


Int following case is recorded because of its 
somewhat unusual nature and mistaken diag- 
nosis. 


Mrs. T. H., aged 80, was referred to me by a 
colleague in December 1952 because of a large 
abdominal tumour which was thought to be a calcified 
fibroid. She had been admitted to hospital com- 
plaining of frequency of micturition and occasional 
incontinence for 2 months, and she had noticed some 
blood loss, possibly haematuria or vaginal haemor- 
rhage. The abdominal tumour had been present for 
61 years, and she had been operated upon at the 
Royal Free Hospital in 1892 when she was 19 years 
of age. Apparently the tumour was then increasing 
in size and was stony hard, but had not caused any 
urinary symptoms. The operation notes are not now 
available, but she was told that she had a mass of 
fibroids, and that removal had to be abandoned 
because of excessive bleeding, and because the tumour 
was adherent to her spine. The patient was married 
in 1925 but never became pregnant. The menopause 
occurred at the age of 52. 


Clinical examination 

The patient was alert and intelligent, and in fairly 
good general condition for her age. The pulse was 
76, regular and of good volume, the blood-pressure 
170/95. The heart and lungs were normal. Some 
kyphosis and scoliosis of the spine were present. 
Abdominal examination showed a stony hard swell- 
ing extending upwards to within 3 inches of the 
xiphisternum, with a protruberant and somewhat 
irregular surface, over which the skin was tightly 
stretched and possibly adherent in the region of a 
median sub-umbilical sear. 

Vaginal examination was difficult’ because the 
tumour was impacted in the pelvis and it was not 
possible to reach the cervix or pass a catheter. The 
urine contained blood cells and a few pus cells. 

Blood count: Red blood celis 3,640,000; white blood 
cells 8,700; haemoglobin 69 per cent. 

Blood urea: 38 mg. per cent. 

Intravenous pyclogram showed no excretion from 
the left kidney and considerable dilatation of the 
right renal pelvis (Fig. 1) 


Operation was performed on 29th December, 1952. 
A mid-line incision was made, excising the old scar 
and some redundant skin, and extended upwards for 
some 3 inches above the umbilicus. The stone did 
not appear to have any remnant of tissue covering 
it, but numerous adhesions of bowel and omentum 
were found and divided. Where it was in contact with 
the abdominal! wall a smooth polished area articulated 
with a plaque which had formed in the abdominal 
wall. The bladder was closely adherent to the stone, 
and was dissected free without discovering any 
opening in the bladder. An atrophic uterus was found 
beneath the stone and had no attachment to it 
whatsoever. The stone extended fairly deeply into 
the pelvic cavity, but it was not difficult to lift it out 
of the pelvis and remove it. 

Cystoscopy was performed on 19th January because 
of continued frequency of micturition and haematuria, 
and showed an advanced papillary carcinoma of the 
bladder. 

It was decided to treat the vesical carcinoma by 
radiotherapy rather than subject her to a further major 
operation. 


DISCUSSION 


At the time of the operation it was quite clear 
that the diagnosis of calcified fibroids was 
incorrect, and it would indeed have been strange 
if calcification in fibroids had occurred at the 
age of 19. It is therefore suggested that this 
exceptionally large stone (Fig. 2) which weighed 
13 pounds 14 ounces must have been formed in 
a diverticulum of the bladder, even though 
neither the diverticulum itself nor its opening 
into the bladder could be demonstrated. In 
support of this diagnosis is the fact that stones 
frequently form in diverticula of the bladder. 
Carcinoma of the bladder is also a possible 
sequel of vesical calculi, and several cases have 
been reported of carcinoma arising in connexion 
with a bladder diverticulum. 
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Fic. 1 


of the abdomen, showing dilatation of right renal pelvis and no 
visible excretion from left kidney. 
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Photograph of stone showing smooth articular area on anterior surface, 
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MATERIAL FOR A HISTORY OF MONSTROUS AND 
MULTIPLE BIRTHS 


BY 


J. F. D. SHrewspury, M.D., D.P.H. 
Professor of Bacteriology, University of Birmingham 


THis Journal (1949) published a paper of mine 
which contained an apology for intruding into 
a province of medical knowledge that had no 
close connexion with my own speciality, and an 
explanation that the records presented in that 
paper had been encountered by chance during 
literary researches into the history of epidemic 
diseases. Since that paper was _ published, 
muny more references to freaks of nature both 
in medical and lay publications have been 
collected in the same way. As I hold strongly 
that in medical and other scientific fields of 
research, “* the cobbler should stick to his last,” 


I have no intention of producing a history of 


monstrous births. It seemed a pity, however, 
that these references should not be made acces- 
sible to experts who were qualified to compile 
such a history, especially as some of them have 
been gleaned from unlikely and out-of-the-way 
sources. I have therefore ventured to offer them 
here in a form which should make it clear that 
I have no intention of using them in any further 
publication. 

The references have been arranged, as far as 
possible, under the headings of monstrous births 
and multiple births, but ia some cases this 
arrangement has been upset by the fact that the 
same source contains records of both these 
genetic anomalies. In these cases, in order to 
obviate duplication, the various records have 
been grouped under the one source. Where the 
source has seemed to me to be one that might 
not be easily accessible to readers of this 
Journal, I have provided an exact copy of the 
record: but where the source is one which should 
be available in any large reference library, the 
reference only has been given. Any reader who 
is compiling a history of these anomalies can 
then refer to the source and use the record 
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without making any acknowledgement to me 
for it. The notes and comments enclosed within 
brackets are mine and do not always form a part 
of the record. 


MONSTROUS BIRTHS 


“A Voyage round the World”, by Dr. John Francis 
Gemilli Careri. A Collection of Voyages and 
Travels. Messrs. Churchill. Vol. 4. 3rd edition. 
London, 1744. [At Bazaim, on 29th January, 
1695, an Indian with a parasitic twin.] 


A History of the Most Victorious Monarch, Edward 
1/1. J. Barnes. Cambridge, 1688. a.p. 1335. This 
year there was found in the Forest of Wolmer a 
young Mule with two Heads and two Necks of 
equal bigness in other parts nothing different from 
another. She was kept alive for some time after, 
in the yard of St. Edward St. John, Warden of 
the said Forest. a.p. 1336. Also this Year 
in a Village called Leighton, about six miles west- 
ward from Huntingdon, was calved a Calf with 
two Heads and Eight feet, .. . 

of England France. 

R. Fabyan. Pynson’s Edition, 1516. Edit. Sir 

H. Ellis. London, 1811. a.p. 1272, At Grene- 

wiche beside London, a lambe was yenyd, having 

ii. perfyte bodyes with all membres and but one 

head. 


New Chronicles 


Gentleman's Magazine. Vol. 6. 1736. February 
[Monstrous calf; Stapleton, Gloucestershire.] 
Vol. 18. 1748. February. [Monstrous chickens; 
see under “ Remarks on the Double Egg.”] Ibid. 
December. [Human parasitic twin; Bemister. 
Dorsetshire.] Vol. 19. 1749. February. [Mon- 
strous calf; Trodoxhall, near Frome, Somerset.]} 
Vol. 21. 1751. January. [Double-headed snake; 
see under “ Of the Natural History of uncommon 
Birds, etc.”, by G. Edwards.] Vol. 22. 1752. 
February. [Human parasitic twin; Hebus, parish 
of Middleton, near Manchester.] Vol. 38. 1768. 
December. [Human cyclops, dissected by Littré; 
see under “ Account and Dissection of a remark- 
ably monstrous Human Foetus.”] Vol. 57. 1787. 
August. [Quintuplet birth: see under “ Domestic 
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Occurrences.”] Vol. 66. 1796. January. “ A Case 
of Monstrous Birth.” A. Mather. York. 
De L'Isle and Dudley (Penshurst Place) MSS. Histori- 


cal Manuscripts Commission. Vol, 4. 29th January, 
1609. (N.S.) Flushing. N. de Blocg to Viscount 
Lisle. . . . in this town an infant [is] born with 
2 heads, four feet and arms. 


The Parish Registers of Lancashire. E. B. Leech. Trans. 
Lancashire and Cheshire Antiquarian Society. 
Vol. 7. 1943-4. [ Quadruplet birth; Ingleton, 
1803.} 


Memorialls; or, The Memorable Things that fell out 
within this Island of Britain from 1683 to 1684. 
Rev. Mr. R. Law. Edit. from the MS. by C. K. 
Sharpe, Edinburgh, 1819. a.p. 1682, at Air was a 
cow killed with a calf in the belly, having two 
heads, four fore legs, and four hind legs, two 
tails, all joyn together luken wayes in every part 
by themselves. 1683, at Glasgow, in the Salt- 
market, did a woman bring forth a monstrous 
child having two heads, four arms and four legs.* 


The Parish Registers of England. J. C. Cox. London. 
1910, [Contains several references to monstrous 
and multiple births.) 


Hakluytus Posthumus or Purchas His Pilgrimes. S. 
Purchas. Glasgow. 1805. Vol. 10. Book 10. 
Chapter 13. “The Travels of W. Lithgow in 
Candy, Greece, Palestine, Egypt, Etc.” a.p. 1614. 

[Account of an ischiopagous twin seen in the “ Ile 

of Lessina.”} 


Early Chronicles of Shrewsbury, 1372-1603. Rev. 
W. A. Leighton. Trans. Shropshire Archaeol. & 
Nat. Hist. Soc. Vol. 3. 1880. [a.p. 1568-9. Mon- 
strous gosling. 1572-3. Monstrous calf. 1575. 
Monstrous pig. 1576-7. Conjoined twin; Lackon, 
near Wem, also quadruplet birth. 1583. Dead 
conjoined twin, exhibited with a living monstrous 
ram, and a dead two-headed calf. 1594-5. Long 
description of a monstrous pig.] 


Extracts from a Manuscript Book in the Library at 
Sweeney Hall. \bid. 4th series. Vol. 7. 1918-9. 
{Quadruplet births recorded in a.p, 1573 and 1604.] 


Shropshire Parish Register Society. 


Ruyton-in-the-Eleven Towns. Lichfield. Vol. 5. Part 2. 
1905. Vol. 2. Friday, 18th May, 1804. On Tuesday 
last Mr. Read, surgeon of Ruyton, safely delivered 
the wife of Thomas Rogers of the Wenn Lece in 
the Parish of Kinnerley in this County of two 
children united together. Donington. Lichfield. 
Vol. 3. Part 2. 1900. E: Regestro de Forton, 


*See Holinshed’s Chronicle of Scotland for a 
numerous list of monsters; see also Spalding’s History 
for a description of a monster who was exhibited at 
Aberdeen in the year 1642. 
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com. Staff., Anno 1575, 20th Feb., there were 
Baptized John, Joanna, Anne and Jane Loe, 
Children of William Loe and Alice his w., of ve 
Brook in Mearetown. Jane was buried 21st, Anne 
and John May 3, Joanna 8 May 1575. Chirbury. 
Hereford. Vol. 8. Part 1. 1903. 1710, July 4. 
Anna Hoskis } 

Anna Hoskis f sepultae fuerint. [| presume that 
refers to the burial of a conjoined 
female twin.) Oswestry. St. Asaph. Vol. 4. 
1905-9. 1582. December. John 2 childe of 
Lewes Tuder, obipt. eod die. [This would also 
appear to be the burial entry of a conjoined twin.] 


this entry 


Calendar of State Papers Domestic. 1667. Vol. 193. 
Iith March. No. 86. R.H. to Williamson 
(Coventry). [Descriptions of a monstrous child 


and a monstrous lamb.] 


The Publications of the Surtees Society. The Diary of 
Abraham de la Prynne, the Yorkshire Antiquary. 
Vol. 54. 1870. [a.p. 1687. Two-headed calf. 1693. 
Records of two quadruplet and one quintuplet 
births.} The Journal of Mr. John Hobson late of 
Dodsworth Green. Vol. 65. 1877. 1730, May 20. 
[He sees a six-legged cow and her six-legged calf 
at Barnsley.]} 


The Registers of the Parish Church of Leeds from 
1612 to 1639. G. D. Lumb. The Publications of 
the Thoresby Society. Vol. 3. 1892-4. 1632. Nov. 
24. Richard, Richard, 2 strange children of Rich. 
Sawer of Vicar laine. bur. Quare et mirare. 


Chronicon Adae de Usk a.p. 1377-1421. Edit. Sir 
E. M. Thompson. London. 1904. a.p. 1399. In 
these days was born at Usk a calf which had two 
tails, two heads, four eyes and four ears. Such 
another monster saw I also in my youth in the 
parish of Llancayo, in the house of a certain 
woman, Llugu daughter of Watkyn by name. 
There was born too, in the parish of Llanbatock, 
a boy with one eye only, placed in his forehead. 


A Journal of the Transactions and Occurrences in the 
Settlement of Massachusetts and the other New- 
England Colonies, from the year 1630 to 1644. 
J. Winthrop. Hartford. 1790. 1638. January. 
[Wm. Dyer's wife gives birth to a monster.) It 
was a woman child still born, about two months 
before the just time, having life a few hours 
before. It came hiplings ‘till she [the midwife, a 
Mrs. Hawkins] turned it. It was of ordinary big- 
ness—it had a face, but no head, and the ears 
stood upon the shoulders and were like an ape’s. 
It had no forehead, but over the eyes four horns 
hard and sharp; two of them were about an inch 
long, the other two shorter—the eyes standing out 
and the mouth also—the nose hooked upwards— 
all over the breast and back full of sharp pricks 
and scales like a thornback. The navel and all 
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the belly with the distinction of the sex, were 
where the back should be, and the back and the 
hips before where the belly should have been. 
Behind between the shoulders it had two mouths, 
and in each of them a piece of red flesh sticking 
out. It had arms and legs as other children, but 
instead of toes it had on each foot three claws 
like a young fowl with sharp talons. [The birth 
and burial of this monster had been concealed 
for some four months, at the end of which time it 
was exhumed by the Governor's orders]. . . . and 
tho’ it were much corrupted, yet most of these 
things were to be seen, as the horns and claws, the 
scales, etc. 


Wriothesley's Chronicle. Edit. W. D. Hamilton. (Cam- 


den Soc.). London. 1877. [a.p. 1548. A monstrous 
calf; Highgate, London. Conjoined female twin; 
Amsterdam.] 


MULTIPLE BIRTHS 


Magna Britannica. Rev. D. Lysons and §S. Lysons. 


London. 1806-1822. Vol. 1. Bedfordshire. 
Wantage. September 1598—A strange miracle! 
The 19 daye was buried two men children, grow- 
ing together from the breast to the navells, having 
all their right members eache of them, being the 
children of John Russell and Elizabeth his wife. 
Vol. 2. Part 1. Cambridgeshire. Cambridge. [The 
parish register of St. Sepulchre records the bap- 
tism of quadruplets, two males and two females, 
the children of Henry Coe, a shoemaker, in 
November, 1766. They were born on the night of 
6-7 October.] A Cambridge newspaper of that 
date says, that the procession to the church, con- 
sisting of 16 sponsors, the father, nurses, etc., was 


{The mother survived this birth, but three of the 
children died at two, fifteen and twenty months of 
age, respectively. The fourth, Sarah, grew up and 
was alive in 1808. Also, in the register of burials 
of this church, is the following entry.] July 10, 
1804, buried John, son of John and Mary Nourish. 
N.B. It was quite a Lusus Naturae, having no 
arms at all, and the feet, legs, and thighs, crushed 
into the body. Vol. 2. Part 2. Cheshire. Chester. 
{March 28, 1640, the wife of John Owen, a taylor, 
gave birth to quadruplets, all females, and all 
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gruel”; nine children at a birth.) No. 125. 
March 20, 1852. [Multiple births recorded in a 
book published in 1806.] No. 128. April 10, 
1852. [Multiple births; see note by “S. M."] No. 
271. January 6, 1855. [Sextuplet birth; see note 
by “ Uneda.”] No. 38. Second Series, September 
20, 1856. “ Extraordinary Births.” C. M. Ingleby. 
No. 105. January 2, 1858. * Births Extraordinary.” 
K. P. D. E. No. 123. May 8, 1858. [Quintuplet 
Birth; see note by J. C. J.] No. 139. August 28, 
1858. “ Births Extraordinary.” R. W. Hackwood. 
Second Series. Vol. 8. September 24, 1859. [Good 
note about the Bradley octuplets, born at Johnson, 
Ohio, in 1859; see “Extraordinary Birth.” 
K. P. D. E.) Ibid. October 8, 1859. [Quadruplet 
birth, Bromsgrove, Worcestershire, 1818.] Ibid. 
November 26, 1859. [Quadruplet birth, Cambridge, 
1766.] Vol. 10. December 15, 1860. “ Seven 
Children within the Year.” Abha. Ibid. December 
29, 1860. “ Seven Children in One Year.” G. W. M. 
Third Series. Vol. 2. July 26, 1862. [Reference 
to a second Kentish conjoined twin born in 1565; 
see under * Biddenden Maids.” A. B. Middleton.] 
Vol. 9. February 10, 1866. “ Chulkburst; The 
Biddenden Maids.” G. Lloyd. [A very interesting 
note.}] Ibid. March 17, 1866. “* Remarkable Birth.” 
M. D. [Reference to a broadsheet about the Ie 
Brewers conjoined twin, Aquila-Priscilla, by D. 
Mallet, in the British Museum.}] Fourth Series. 
Vol. 3. February 27, 1869. “Siamese Twins.” 
U. O. N. [The Fair Maidens of Fosscot, or Foss- 
toke, in Somerset.}] Vol. 8. November 4, 1871. 
“ Bight Children at a Birth.” T. N. [Another note 
about the Bradley octuplets.} Vol. 9. [Four 
records of quadruplet births.) January 20, 1872. 
[Seaton, Devonshire, 1694.] February 10, 1872. 
[Bromsgrove, between 1810 and 1820.] February 
24, 1872. [Bromsgrove.] March 9, 1872. [Augs- 
burg, 1683.] Eighth Series. [Four more records 
of quadruple births.} Vol. 3. April 22, 1892. 
[Sittingbourne, Kent, February 16, 1892.] Ibid. 
May 6, 1892. [Kirton-in-Lindsey; also tradition of 
quintuplet birth at Ashby, Lincs., about 1822. 
Vol. 4, July 1, 1893. [Includes several references 
to quintuplet births also.] Vol. 5. April 7, 1894. 
[Bootle, February 6, 1894.] 


It may be of interest also to some readers to 


know that there are many interesting records 
about human longevity and human fecundity 
scattered through the volumes of Notes and 
Queries from 1850 to 1900. I append two 
references in the latter category that particularly 
appealed to me as decidedly out of the ordinary; 
but their authenticity may require confirmation. 


born alive; but they all died the next day.] 


Notes and Queries. No. 58. December 7, 1850. “ Ten 
Children at a Birth.” [Apocryphal; but see the 
note about a quintuplet birth at Over Darwen— 
misnamed Lower Darling—near Blackburn, April 
24, 1786.] No. 79. May 3, 1851. * Seven Children 
at a Birth three times following.” J.S. No. 119. 
February 7, 1852. “* Many Children at a Birth.” 
C. de D. [Tradition of septuplet birth at Wishford 
Magna, Wiltshire, some time prior to 1469.] No. 
122. February 28, 1852. [See note by “ Panta- 


No. 242. June 17, 1854. “ Children by one Mother.” 
[Dianora Salviati, wife of Bartolomeo Frescobaldi, 
bore 52 sons, never less than three at a birth.] 
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No. 270. December 30, 1854. “ Many Children born 
to the same Parents.” [The wife of a Scots weaver 
in Newcastle-on-Tyne bore her husband 62 
children. ] 


The Annales, or Generall Chronicle of England. 
J. Stow and E, Howes. London. 1615. 

1575. The 26 of September, a Poulters wife in the 
parish of Christchurch within Newgate, of 
London, was delivered and brought to bed of 
foure children at one burden, all females, or 
maiden children, which were christened by the 
names Elizabeth, Mary, Margaret, and Dorothy, 
& the same day moneth the mother was buryed, 
but all the foure children living and in good liking 
were borne to Church after her. 


“The Story of Seven Children Born at a Birth.” 
R. C. A. Prior. Vol. 15. 1875. The Wiltshire 
Archaeol. and Nat. Hist. Magazine. 


The illustration of a quadruplet birth was 
painted by an artist of the Upper Rhenish 
School, probably about the end of the fifteenth 
century. It is included by E. Hollander in his 
Die medizin in der klassischen Malerei, Stutt- 
gart, 1923. There is also a record of a quintuplet 
birth at Scheveningen on Sth July, 1719, in this 
work. 

REFERENCE 
Shrewsbury, J. F. D. (1949): J. Obstet. Gynaec. Brit. 
Emp., 56, 67. 


od 
ic 
‘ 


“Die Medizin in der Klassischen malerei.” 
Hollander, Stuttgart, 1923 


[Also record of quintuplet birth, 4 alive and | dead, at Scheveningen, 
Sth July, 1719] 
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A CASE OF LOCKED TWINS* 
BY 


MarTIN WILLIAMSON, M.C., M.B., M.R.C.O.G. 
Consultant Obstetrician, Dryburn Hospital, Durham 


THE patient, a primigravida of 23 years, whose 
estimated date of delivery was 2nd January, 
1952, was first seen on 26th July, 1951. She was 
then 16 weeks pregnant but the uterus was 
enlarged to the size of a 24-weeks pregnancy. 
X-rays confirmed a diagnosis of twins. The pro- 
gress of the pregnancy was normal and 
unmarked by toxaemia. From the 32nd week 
the foetal positions stabilized with a breech left 
sacro-anterior leading, and the second twin 
lying transversely above this but with its head 
on the right, suggesting that it would come into 
the vertex position on the right side with the 
onset of labour. There was no hydramnios. 
The woman was admitted to Dryburn 
Hospital on 20th December, 1951, 10 days short 
of term, after labour had been in progress 4 
hours. She was having fair first-stage contrac- 
tions every 4 minutes; her general condition was 
satisfactory and on examination of the abdomen 
there was no change in the foetal positions. The 
‘leading twin was engaged by the breech and the 
legs were extended. After 11 hours in labour the 
patient reached full dilatation and | hour later 
the breech was showing well. She was trans- 
ferred to the labour ward and I induced a 
pudendal block anaesthetic with | per cent Pro- 
caine. I stayed scrubbed up to supervise my 
house surgeon with what I expected to be an easy 
assisted breech delivery of quite a small twin. 
When the posterior buttock was showing a large 
right medio-lateral episiotomy was performed 
and with the next contraction the legs were flexed 
and delivered without difficulty. From then on 


* Based on a paper read at a meeting of the North 
of England Obstetrical and Gynaecological Society, 
held in Leeds on Friday, 21st November, 1952 (see 
page 428). 


there was no further advance in spite of adequate 
contractions. The limited examination possible 
with the pudendal block indicated the probable 
State of affairs but no definite diagnosis was 
reached until a general anaesthetic was induced. 

Examination then showed that the cervix was 
dilated but not quite fully taken up. The head 
of the second twin lay on the right side and at 
the pelvic brim in the right occipito-lateral posi- 
tion. The head of the first twin lay above this 
and was fully extended, this making the bulk of 
the head lie mainly towards the left iliac fossa. 
Below this head, at the level of the junction of 
upper and lower segments, was a crescentic con- 
traction ring which filled in the space between 
the head and shoulders of the foetus and 
obstructed all access up the left side of the pelvis 
to that head. The twins were therefore locked 
chin to chin. It seemed possible that disimpac- 
tion could be effected by rotation of either head, 
The vertex would not move so I brought down 
the arms of the breech to aid in getting purchase 
and to facilitate rotation. I now think this was 
a bad move as it appeared to fix the foetal 
position and it certainly did not help the rota- 
tion. By this time the cord of the first twin had 
stopped pulsating. An attempt was therefore 
made using first Jardine’s hook and then the 
large curved scissors to decapitate. Both these 
were foiled by the contraction ring, which made 
access to the neck almost impossible, and limited 
mobility to such a degree that anything effective 
seemed to endanger the lower segment. During 
these procedures the anesthetic had been steadily 
taken deeper and by now the uterus was well 
relaxed but no impression was made on the con- 
traction ring and all attempts to take the locked 
heads upwards and towards the maternal 
abdomen to allow disimpaction failed. The fact 
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that the arms were delivered certainly contri- 
buted to this in that the anterior shoulder could 
not be made to return into the vagina but stuck 
on the symphysis pubis. It was fortunate that 
the central operating theatre of the hospital was 
prepared for a laparotomy as the afternoon 
surgical list was due very shortly. The case was 
therefore transferred to that theatre as the second 
foetal heart was still audible and of normal rate. 
Long fillets were applied to the arms and legs of 
the breech which would drape over the end of the 
operating table. The abdomen was prepared and 
then opened through a right paramedian incision 
and, after a reassuring look round which showed 
that there was no evidence of rupture so far, the 
lower uterine segment was incised transversely. 
Under direct vision, a final attempt at disimpac- 
tion was made, but failed; so the first baby was 
decapitated, using the large scissors, and the 
trunk withdrawn by traction on the fillets. The 
head was pushed up into the uterine cavity, the 
membranes of the second sac were ruptured 
and a living male child weighing 5 pounds was 
delivered, which, in spite of 25 minutes of 
maternal anaesthetic, cried well in a few minutes 
and made normal progress. The third stage 
was normal after the injection of intravenous 
ergometrine and the Caesarean section incision 
and the episiotomy were repaired. The patient 
ran a mild pyrexia for some days in her puer- 
perium, but bacteriological investigation failed 
to show the cause of this. It never rose above 
99.6 F. and was normal for 6 days before she 
left hospital. She was discharged on the 15th 
post-operative day and failed to attend the post- 
natal clinic. 


COMMENT 


The problem of locked twins is not one which 
every Obstetrician meets and Munro Kerr quotes 
Braun as giving the incidence of locked twins 
as | in 90,000 cases in two Vienna clinics. 

From a survey of the literature it seems that 
the cases can be divided into 3 groups. 

First, impacted vertices with the heads side 
by side or with the added complication of one 
head over the shoulder of the other twin. 
Dawson (1936) reported a case in 1936 when he 
performed a Caesarean section for the latter 
complication occurring at term. 
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Second, impacted breeches— when a variable 
number of legs may appear at the vulva. Rams- 
botham’s Obstetric Medicine and Surzery of 
1851 contains a report of such a case. 

The basis of treatment in these first two types 
of cases is by disimpaction and delivery of the 
leading twin first and the results show a fair 
foetal survival rate. 

In the third group, a breech leads and the 
vertex follows and locking occurs with the chins. 
My case was of this type and there is in this 
group a much greater foetal loss. The only 
successful case of this type I have been able 
to read is that recorded by Greig (1946). His 
case was further complicated by prolapse of the 
cord of the breech; when advance stopped he 
established the diagnosis and pushed up the 
vertex head easily, without anaesthetic, and 
delivery of the breech was then effected. Both 
children survived. There is no account of 
traction on the breech to try and overcome the 
obstruction, and I am sure this is most im- 
portant. 

Nicolson (1942) reports a case of this kind 
with twins at the 32nd week of pregnancy. The 
case was admitted as an emergency through the 
night and was presented to him as a primi- 
parous breech for delivery, with the patient in 
the lithotomy position and the breech showing. 
Here, traction was applied before diagnosis was 
made. After this, disimpaction failed and 
decapitation of the breech was required before 
the second twin was delivered by internal 
version. 

Nicolson also reviews the literature and 
the suggested causes. The latter include defi- 
ciency of liquor amnii, uniovular twins, exten- 
sion of the head of the leading foetus, and 
fourth, a large pelvis with small foetuses. He 
states, and I fully agree, that there can be no 
single cause for this complication, which 
certainly follows on a number of conditions. 

It does appear that, in a case such as the 
present one, it is of considerable importance that 
no traction is applied to the breech and cer- 
tainly that the arms are not brought down 
until every effort has been made to disimpact 
the heads; that this can only be effective if one 
or both twins can be made, at least in part, to 
return whence they came, and that this 
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A CASE OF LOCKED TWINS 
manoeuvre does not always need a general 
anaesthetic. 

In this particular case I chose Caesarean 
section as the patient’s general condition was 
still good; there seemed no place for expectant 
treatment, and the “surgical insult” to the 
patient was no greater than would be involved 
in further attempts at vaginal delivery, and at 
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least she would have the chance of one living 
child. 
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Dr. FirzGisson, the son of a past 
President of the Royal College of Surgeons of 
Ireland, was born in Dublin in 1877, and died 
in the same city on Ist December, 1952, at the 
age of 75, after a short illness. His family has 
contributed much to the cultural life of Dublin, 
not only in the medical but also in the legal pro- 
fession. 

Gibbon FitzGibbon graduated M.B., B.Ch., 
from Trinity College, Dublin, in 1900 and in the 
same year married Lilian, the daughter of 
Professor William Stoker. They leave three 
children, two sons and a daughter. 

Shortly after he qualified Gibbon FitzGibbon 
saw service in the Boer War as a volunteer in 
the R.A.M.C. and wrote his first paper on the 
ambulatory treatment of typhoid patients. He 
was admitted to the M.D. in 1901, was elected 
F.R.C.P.1. in 1910, a Foundation Fellow of the 
Royal College of Obstetricians and Gynaecolo- 
gists in 1929, and obtained the M.Ch. in 1930. 
In 1902 he was appointed Assistant Master to 
the Rotunda, when Purefoy was Master, and 
succeeded Jellet to the Mastership in 1919. 

As an administrator he exercised the utmost 
economy and the total complement of instru- 
ments in the labour ward was less than is 
normally present in the smallest maternity unit in 
this country. On one occasion there were but 
two artery forceps, of which one pair became 
defective, but he insisted that the remaining 
pair sufficed for all the normal and abnormai 
deliveries. He later became an outspoken critic 


of the increasing extravagance which has since 
characterized hospital expenditure. 

The aftermath of the 1914-18 war and the 
Rebellion occurred during his Mastership, and 
for many months the streets of Dublin were very 
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unsafe. Miniature batiles took place all round 
the hospital, in which the Red Cross, the Order 
of St. John of Jerusalem, and the fire brigade 
were fired upon, but the Rotunda students still 
attended their cases on the district and not one 
was hurt. The little black bag was the surest 
protection, and soldiers of both sides helped in 
providing safe conduct. During all these 
alarums Gibbon FitzGibbon was imperturbable 
and played tennis with the bullets flying over the 
heads of the players. There was much noise, 
and characteristically few deaths, but the esteem 
earned by the Protestant Rotunda Hospital 
down the centuries was never so clearly mani- 
fested as during those ugly days. 

He was a great obstetrician, very practical 
and simple, and so filled with enthusiasm that 
he became a teacher to be remembered. He 
attempted as early as 1922 to practise the 
expectant treatment of placenta praevia, but was 
forced to abandon the experiment because of 
the absence of facilities for blood transfusion. 
His greatest contribution to obstetrics was the 
concept and the term of “ trial labour”, about 
whick he read three lectures at the invitation 
of the University of London. Previous to this 
idea obstetricians had attempted by measure- 
ments and other manoeuvres to assess whether 
the head could pass through the pelvic brim, 
but he thought it better to give Nature a chance, 
although his estimate as to the probability of 
vaginal delivery was rarely at fault. 

While in a country house he wanted to induce 
labour, and having no bougies in his bag 
bethought him of a stomach tube, which he 
subsequently introduced as a standard method 
into obstetrics. He later discarded the stomach 
tube and returned to simple puncture of the 
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OBITUARY: GIBBON FITZGIBBON 


membranes in the induction of labour, both in 
primi- and multigravidae, for minor degrees of 
contracted pelvis. 

Although he had a beautiful pair of hands, 
and was an excellent mechanic, he was not an 
outstanding operator, but was one of the first to 
perform vaginal hysterectomy in the treatment 
of uterine prolapse in women beyond the meno- 
pause. In young women he shortened the 
parametric tissue without, as a rule, amputating 
the cervix. 

He read his Presidential Address before the 
Obsieiric Section of the Royal Academy of 
Medicine in 1916 on the fascial supports of the 
uterus, and this was, perhaps, the best paper he 
ever wrote. 

Gibbon FitzGibbon was referred to by all 
and sundry as “ Fitz”, and he was a complex 
character. As a boy he had a rheumatic heart 


and was forbidden to play games, and this 
disability at a formative period of his life 
probably affected his future outlook. He hid a 
shy, reserved and sensitive nature under a 
brusque exterior which only the few privileged 
ones penetrated. 
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He hated sham and humbug and was honest 
through and through. He contributed much, 
and wrote little, but many of his ideas will live 
on. His textbook Practical Midwifery was 
published in 1923, but although it contains 
many good things is unlikely to survive. He was 
no scholar, but he had a fertile mind with a 
mechanical bent, and was utterly uninhibited by 
tradition. He was happy in the open, fishing 
and shooting, and he tied a very pretty fly, and 
with the greatest of ease. 

Mrs. FitzGibbon died in 1947, and after her 
death “ Fitz” was never the same again. He 
spent much of his time repairing watches, and 
manipulating his player-piano, but he was very 
lonely in the late evening of his life. 

He was laid to rest close to St. Patrick's 
Cathedral, where he was wont to worship, and 
the large attendance at the funeral testified to 
the esteem in which he was held. More than 
a few, and in particular his disciples, will miss 
the merry twinkle in his very bright blue eyes, 
sometimes dimmed with honest tears, and they 
know that they will never see his like again. 

G. W. THEOBALD 
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Robert Hugh Reynolds 
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Jean Mary Newnham Robotham 
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James Lockhart Russell 
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James George Smith 
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David John Stephens 
Robert Evan Stewart 
Elizabeth Lindsay Tomsin Stoddart 
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Edward Timothy Tewson 
Anthony Charles Trevan 
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Robin John Venn 
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BOOK REVIEWS 


“ Atlante di Citodiagnostica del Carcinoma dell’Utero 
(Cytodiagnostic Atlas of Uterine Carcinoma).” 
By Dr. Martecta. Casa Editrice Libraria 
V. Idelson di E. Gnocchi e.F. Naples, 1952. 
Price L.1800. 


TuHis atlas gives a magnificent survey of the most 
important features of exfoliative cytology. The author 
manages to compress the description of the entire 
technique, the physiological and _ pathological 
patterns and the appearances of malignant cells, the 
causes of misinterpretation of smears, and the 
evaluation of the method into barely 12 pages of print 
which make stimulating reading. His photomicro- 
graphs provide an admirable and vivid illustration to 
the text and are the work of an artist. It is only to 
be regretted that although the normal exfoliated cells 
of the vagina, cervix, endocervix and endometrium 
are fully reproduced, the author confines himself to 
the demenstration of squamous malignan? cells only, 
and gives no account of the morphology of malignant 
endocervical and endometrial cells. Despite this obvious 
shortcoming the atlas can be highly recommended 
to anyone interested in vaginal cytology. 


* Studien am menschlichen Sperma.” By CHares A. 
Jo&t. Second edition. Benno Schwabe, Basel, 
1953. Pp. 187; illustrated; price Swiss Fr. 28. 


Tue first edition of Dr. Joél’s book on human semen 
appeared in 1942. Like it, the present volume com- 
prises a survey of extant knowledge on the subject, 
together with more detailed information on the 
author's own contributions to that knowledge. The 
first part of the book is a scholarly summary of the 


history of thought and discovery relating to semen 
from olden times to the present day. Most of it is 
transcribed with but little modification from the first 
edition; knowledge obtained since 1942 is, of course, 
incorporated as new material. The remainder of the 
book concerns present-day views and methods. 

The general principles of investigation of human 
male infertility are described, and attention is then 
paid in more detail to the laboratory study of the 
seminal fluid. This section also deals with the 
technique and interpretation of testicular biopsies and 
the study of normal and abnormal spermatozoa by the 
electron microscope. 

The section on the effects of chemicals on sperma- 
tozoa is largely unaltered from the first edition; there 
is now, however, an expanded section on the effects 
of temperature and daylight and a new one on elec- 
trophoretic researches. The enzyme studies are 
reprinted frem the first edition but now, of course, 
include Dr. Joél’s work on hyaluronidase. The final 
section is again concerned with the behaviour and 
survival of spermatozoa in the female reproductive 
tract. 

The extensive bibliography runs to 795 entries, but 
it is a pity that the authors’ initials are not included. 

The plates at the end of the book repeat those of 
the first edition (but with the histological section of 
a seminiferous tubule and a diagram of a spermato- 
zoon in colour); there are 4 new plaies of abnormal 
spermatozoa and cells from the germinal epithelium. 

There can be no doubt that this new edition brings 
Dr. Joél’s work well up to date and makes it a most 
valuable handbook on seminology for those conver- 
sant with the German language. 


NORTH OF ENGLAND OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 


NOVEMBER 1952 


The President, Mr. P. Malpas, took the Chair at a 
Meeting of the North of England Obstetrical and 
Gynaecological Society held in the Institute of 
Pathology, Leeds, on Friday, 2ist November, 1952. 


Dr. Martin Williamson described a case of 
LockeD TWINs 
(This article appears on page 421) 
Discussion 
The discussion brought to light a further 6 cases of 
locked twins seen by members present of which only 
one had been previously reported. 


Mr. C. J. K. Hamilton said that where two heads 
or two breeches presented together the condition was 
one of foetal collision, not locking. 


Mr. S. Madden had seen a case of triplets where, 
after safe delivery of the first baby, the remaining 
two became locked. 


Mr. R. F. Lawrence had found on survey of the 
literature no factor common to all cases of locking 
but the high proportion of primigravidae was note- 
worthy and he thought the complication might be 
favoured by the application of abdominal pressure in 
the second stage. 

Finally Dr. Gledhill announced that in his case both 
babies had survived, 


Dr. William Hunter read a paper on 


ROTATION OF THE IN OCCIPITO-POSTERIOR 
POSITIONS OF THE VERTEX 


(This article appears on page 327) 


Discussion 

The President doubted the value of correction in 
pregnancy and considered that manual rotation in the 
first stage involved the risk of prolapse of the cord. 


Mr. S. Bender thought that Dr. Hunter should have 
left alternate cases seen in pregnancy alone as a con- 
trol group, for it seemed to him likely that a high 
proportion would have corrected themselves before 
labour without any interference. Many obstetricians 
had tried manual rotation in the first stage but were 
put off because it might lead to the patient having two 
anaesthetics in a short time, if rotation were unsuccess- 
ful or if forceps had subsequently to be applied, for 
instance for foetal distress. Further, rotation in the 
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first stage might be contra-indicated by the shape of 
the pelvis at levels below the then station of the head. 


Mr. C. J. K. Hamilton contended that inserting the 
hand to rotate the shoulder in the first stage of labour 
caused some forcible dilatation of the cervix. He 
wanted to know how often a contraction ring followed 
this manoeuvre. 


Professor C. Scott Russell said there was un- 
doubtedly a place for correcting the malposition in 
pregnancy and early labour, but the difficulty was that 
it never became apparent until the second stage which 
were the suitable cases. 

Mr. Bryan Williams pleaded for the separation of 
cases of true occipito-posterior, which were often best 
delivered by forceps face-to-pubes, from the difficult 
ones of deep transverse arrest. 


In reply Dr. Hunter stuck to his guns. He repeated 
his figures showing a high percentage of success and 
asked his critics to try his methods. He had seen con- 
traction rings only in a few emergency cases and had 
rarely needed to give two anaesthetics to the same 
patient. He was satisfied because since he had com- 
menced to correct the malposition in pregnancy he 
had seen many fewer cases of occipito-posterior in 
labour. 


Mr. G. W. Theobald showed a film of 


Two OPERATIONS FOR UTERINE PROLAPSE 
(one in young women and the other in those past the 
child-bearing period). 


The operation in young women was based on that 
devised by Dr. Gibbon Fitzgibbon and consisted 
essentially in shortening the parametric tissue without 
amputating the cervix and without removing any 
vaginal mucous membrane. 

For Women past the child-bearing period, Mr. 
Theobald advocated vaginal hysterectomy, an opera- 
tion which he has performed 500 times during the past 
6 years. No vaginal mucous membrane was removed 
and the vagina was some 44 inches long at the end of 
the operation. The cystocele was dealt with by over- 
folding stitches so placed as to cause the bladder sound 
to pass through a right angle in order to enter the 
bladder. 

Stress incontinence was almost invariably cured by 
this procedure. 


Discussion 

As time was limited the Chairman called on Dr. 
J. W. A. Hunter for his comments. 

Dr. J. W. A. Hunter was reluctant to express an 
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opinion after only one viewing of the films. But he 
did not regard vaginal hysterectomy as an essential 
part of the operation for the cure of prolapse after 
the child-bearing age, although it was justified when 
there was some associated uterine pathology which 
could thus be dealt with at the same time. Conserva- 
tion of the uterus made subsequent vault prolapse less 
likely. In younger women the Fothergill operation 
was not sound. In these women the cervix should be 
conserved but he doubted whether a perfect result 
could be obtained by a purely vaginal operation with- 
out amputation of the cervix. It was therefore prefer- 
able in some cases to combine colporrhaphy with 
suspension of the uterus by the abdominal route in 
young women who might be expected to have further 
pregnancies. The cure of prolapse in a woman who 
wanted further pregnancies was always a matter of 
compromise, and a further operation might become 
necessary after child-bearing; and more rarely after 
the menopause in women who did not have further 
pregnancies. 


NORTH OF ENGLAND OBSTETRICAL AND 


GYNAECOLOGICAL SOCIETY 


December 1952 


The President, Mr. P. Malpas, took the Chair at a 
Meeting of the North of England Obstetrical and 
Gynaecological Society held in the Medical Institution, 


Liverpool, on Friday, 19th December, 1952. 


Mr. P. Malpas delivered the Presidential Address on 
THe NATURE OF BIOLOGICAL CAUSALITY 
(This article appears on page 384) 


Dr. F. King and Mr. J. G. Wigley described a case 


of 
SPONTANEOUS RUPTURE OF THE SPLEEN DURING 
PREGNANCY 


In Medicine the seemingly impossible becomes no 
more than the improbable. Though the majority of our 
cases are repeated in a somewhat humdrum fashion, 
now and again there appears one se impervious to 
“the slings and arrows of outrageous fortune” that 
surprise and astonishment outweigh even the gratifica- 
tion of a successful outcome. 

W. M. S., 27 years old, a thin and wispy type, with 
carious teeth, was 27 weeks pregnant when she was 
admitted to the Chester City Hospital. The reason 
for her coming in was that she had a low-grade pre- 
eclamptic toxaemia of pregnancy. On admission her 
blood-pressure was 135/80 and there was a trace of 
albumen in a catheter specimen of urine. There was 
moderate oedema of the right leg and ankle only. This 
was considered to be due to large saphenous varices, 
which were also causing pigmentation of the skin. 
The blood-urea level was found to be 30 mg. per 100 
ml., and the urea concentration test showed a normal 
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result. During the next fortnight her condition 
remained static, the blood-pressure varying between 
150/100 and 130/80 mm. Hg. The daily Esbach read- 
ing varied between 4 g. and a trace of albumen. 

During the afternoon of her 13th day in hospital, 
she had a sudden onset of epigastric pain and pain in 
the left shoulder. It was thought that she was going 
into premature labour and, as she was becoming very 
noisy, she was transferred to the labour ward. Here 
she was given an injection of 100 mg. of Pethidine. 
Her abdominal pain then became easier but the pain 
in the left shoulder steadily increased in severity. 

Four hours after transfer to the labour ward she 
felt faint and fell out of bed. The house surgeon was 
called to see her. He found her very difficult to 
manage. Her pulse rate was 150 per minute and her 
blood-pressure was unobtainable. She refused to lie 
on her back to be examined, because she said this 
caused severe pain in the back, and increased the pain 
in her left shoulder. 

When I saw her she was lying on her right side, face 
downwards. She was pale and restless and moaning 
gently. Her pulse rate had now gone up to 160. There 
was tenderness over the fundus of the uterus and dull- 
ness in the flanks. A diagnosis of intraperitoneal 
haemorrhage was made and the patient was prepared 
for the theatre. The administration of intravenous 
Dextran had already been commenced while blood 
was being cross-matched. 

In view of a previous experience, which was reported 
to this Society by Burslem and myself, | thought this 
might be a similar case of intraperitoneal bleeding due 
to ruptured veins on the surface of the uterus, The 
initial opening into the abdomen was, therefore, made 
somewhat low down. 

A veritable cascade of blood flowed out as the 
peritoneal cavity was opened and the parietal peri- 
toneum was lifted off the surface of the uterus. For 
some time nothing could be done except to get rid 
of the intraperitoneal fluid by all means available. 

At this point the blood in the transfusion bottle ran 
out and Dextran was substituted. The patient appeared 
to be dead. However, a few moments later the Liver- 
pool Blood Bank van arrived with further supplies, 
and the patient’s other arm was tapped and blood 
forced into the vein by blowing air into the bottle with 
a Higginson syringe. 

Meanwhile the uterus was delivered through the 
wound and inspected. No bleeding point was found. 
The spleen was next palpated and was felt to be 
enlarged and firm, with a rent in its capsule on its 
lateral surface. 

The incision was enlarged and the spleen exposed. 
It was dark purple in colour and was obviously the 
site from which the bleeding was coming. 

There was some difficulty in removing it because the 
uterus was rather in the way and the organ itself gave 
unpleasant feeling that, if too much force was used, it 
would come away in the hand. The pedicle was, never- 
theless, ligatured and the organ removed. 


430 


Ihe patient's incision, which now extended from 
xiphisternum to pubes, was sewn up and her condi- 
tion began to improve. 

[his operation was carried out at 2.30 a.m. Early in 
the afternoon of the same day labour commenced and 
at 8 p.m. she was delivered of a premature macerated 
foetus, weighing 4 pounds 2 ounces. Forceps was 


used in order to avoid strain on the abdominal wound 
and the placenta was removed manually. 

Five days later the patient was walking about and 
stating that she felt perfectly well. 


Summary 

This is the 25th case of spontaneous rupture of the 
spleen during pregnancy to be reported. No satisfac- 
tory explanation of this accident has been given. It can 
occur at any time from 3 months to term. 

Of 24 cases previously reported 16 died, but, of the 
Il cases operated on, 8 recovered after splenectomy. 
In some of these cases death appears to have occurred 
before Operation was decided upon and, in the case 
reported by Conforth and Carangelo (1946), death took 
place 7 hours after the acute onset, before, they say, 
operation could be carried out. In other cases, how- 
ever, a latent period was a characteristic feature of the 
condition. An initial acute attack was followed by 
recovery, so that, in Burnett and McMenemey’s case 
(1935), sufficient recovery took place after her original 
attack of pain for her to lie in bed during the night in 
comparative comfort. When the second crisis comes 
the patient collapses rapidly but may, by that time, be 
under medical care so that operation can be rapidly 
arranged. 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


The explanation of the latent period seems to be 
that rupture of a vessel inside the spleen takes place 
first and after an interval the splenic capsule bursts, 
leading to severe and often fatal intraperitoneal 
haemorrhage. 

Even when this warning interval is present the 
emergency may be desperate, and Bohler tersely 
describes the termination of his second case as 
follows: “Au cours de la fermature de la paroi 
abdominale, Exitus.” 
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Discussion 

Mr. C. M. Marshall said that he had seen a case in 
1932 which was diagnosed pre-operatively and which 
showed characteristic dullness along the whole of the 
left flank. The catastrophe occurred at the 26th week 
but pregnancy continued for a further 10 weeks when 
a severe accidental haemorrhage developed. The case 
was further complicated by puerperal gangrene of the 
leg which required amputation, but the patient sur- 
vived this complication too. 
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69. The Parturient Capacity of Finnish Women. 
(Gesichtspunkte zu finnischen Gebirerinnenmateria- 
lien.) 


By SirKKA OINONEN. Ann. chir. gynaec. fenn., 41, 
Suppl. 2, 9-116, 1952. 17 graphs, 33 tables, 189 refs. 


This is a very thorough statistical comparison of the 
women of different Finnish provinces from the point 
of view of pelvic measurements, body height, size of 
child, length of labour and frequency of Caesarean 
section. D. M. Sheppard 


70. Treatment of Severe, Uncontrollable Vomiting 
of Pregnancy with Cocarboxylase. (Le traitement des 
vomissements incoercibles graves de la grossesse par 
la cocarboxylase.) 


By H. C. Krarrt. Gynaecologia, Basle, 135, 117- 
118, Feb. 1953. 

Cocarboxylase, the pyrophosphoric ester of vita- 
min B,, was used in large doses in a case of uncon- 
trollable vomiting of pregnancy; the patient was 
gravely ill and had failed to respond to treatment, 
including intravenous glucose. Albumen, acetone and 
urobilinogen were present in the urine. Interruption 
of the pregnancy was under consideration. 

After 5 days’ treatment with cocarboxylase, the 
patient was convalescent and the need for termination 
no longer existed. Josephine Barnes 


71. Results of Hypotensive Treatment by Ganglio- 
plegic Agents and by Peridural Anaesthesia in 
Eclampsia and Pre-eclampsia. (Risultati di terapia 
ipotensiva con ganglioplegici e con iniezione peri- 


durale alla Dogliotti nella sindrome eclamptica e 
nello stato preeclamptico.) 

By A. Cossutta. Minerva ginec., 5, 29-33, Jan. 15, 
1953. 35 refs. 

In view of the relationship between eclampsia, 
raised blood-pressure and defective renal action, it is 
presumed that the last named is due to vascular 
spasm affecting the renal vessels. It was therefore 
thought advisable to find out whether by lowering the 
blood-pressure the eclamptic manifestations would be 
improved and whether such improvement would be 
associated with better renal function. 

Two methods of lowering the blood-pressure were 
adopted——-by peridural injection of a special long- 
acting solution of Nupercain (6 cases), and by injection 
of members of the methonium group (13 cases). 
[Compare recent discussion by Section of Anaes- 
thesia and Surgery of the Royal Society of Medicine 
(Brit. med. J., 1, 504, 1953) on these two methods of 
effecting a temporary reduction of the blood-pressure. } 

The fall of blood-pressure obtained was on average 
about 50 mm./Hg. and lasted about 4-5 hours. no 
material difference being noted between these two 
methods, which were each controlled by the usual 
postural and other means. Maximum fall was 
obtained with pendiomide (Ciba) in a case under- 
going eclamptic convulsions where the blood-pressure 
fell 105 mm. from 220/150. The fall lasted 5 hours 
with immediate cessation of the fits. Delivery was by 
Caesarean section for failure of engagement of the 
presenting part, with a healthy living infant but 
delayed convalescence. 

The author notes that results as regards fall of 
blood-pressure and its duration varied considerably 
from case to case, clinical improvement being roughly 
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proportional to their extent. One case was delivered 
by Caesarean section, 3 by forceps, and the rest spon- 
taneously; 2 cases showed some inertia in labour; | 
macerated foetus and | set of twins occurred in the 
series. In all cases the active eclamptic or pre- 
eclamptic symptoms were rapidly relieved, and no 
adverse or toxic effects could be attributed to either 
method. 

Renal function: this was investigated by employing 
Romeo's formulae (Minerva med., 44, 399, 1939) in 
8 cases. In brief, whilst there was a definite diuresis 
in all cases, this was not accompanied by any evidence 
of improved function of the renal tubules (urea con- 
centration, etc.) W. C. Spackman 


72. The Nitroglycerin Flicker Fusion Threshold Test 
in Toxaemia of Pregnancy. 

By H. M. Brat, J. S. Lone, A. H. KLawans, M. 
Gopen, and I. SEAMAN. Amer. J. Obstet. Gynec., 64, 
1201-1210, Dec. 1952. 5 refs. 

The ordinary 60 cycle light bulb actually flickers 
60 times a second, a rate of flicker that cannot be 
detected by the human eye. If this rate is reduced it 
will eventually be noted by every observer, usually 
when the flicker rate reaches about 40 a second. In 
reducing the flicker rate, the point at which flicker is 
detected by any individual is that person's fusion fre- 
quency threshold (F.F.T.). In normal subjects nitro- 
glycerin will cause dilatation of the arterioles and 
congestion of the retina of the eye with a resulting 
impairment of the ability to recognize flicker, which is 
indicated by a lowered F.F.T.—-a negative or normal 
test. Im vasospastic persons the retinal vessels will 
dilate under the influence of nitroglycerin, the blood- 
flow and oxygenation of the retina will be improved 
and F.F.T. will rise--an abnormal or positive test. 
Assuming that vasospasm and rise of blood-pressure 
is an early sign of pre-eclamptic toxaemia, the test 
should reveal it. 

The authors have done 763 tests on 353 patients; 
223 of these have constantly given normal responses 
and 130 gave positive (or abnormal) tests; of this 130, 
11 (8.4 per cent) were false positives, the patients 
having come to delivery without developing signs of 
clinical toxaemia. Among the positive cases were 57 
patients without pre-existing cardiovascular disease. 
Pre-eclamptic toxaemia developed in 52 of them in | 
to 28 weeks after the appearance of the positive test 
and 5 were still undelivered. Forty-three patients who 
had already developed signs of toxaemia at the first 
test gave a positive reaction with one exception which 
the authors could not explain. Patients with oedema 
as the only sign of pre-eclamptic toxaemia invariably 
gave a normal test which suggests that they are not 
true toxaemias. The authors claim that it is possible 
to predict the onset of toxaemia of pregnancy long 
before any clinical evidence of that disease is 
apparent. 

[This is important work but more observations with 
controls are necessary before it can be accepted as a 
valuable diagnostic aid. Similar hopes, later proved 
abortive, were raised by the cold pressor test.] 

F. J. Browne 
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73. The Formation, Regression and Differential 
Diagnosis of True Infarcts of the Placenta. 

By P. M. Zeex and N.S. Assatt. Amer. J. Obstet. 
Gynec., 64, 1191-1200, Dec. 1952. 16 figs., 9 refs. 


The authors emphasize the necessity of differentiat- 
ing between true infarcts of the placenta and other 
pathological conditions such as fibrin nodes, inter- 
villous thrombi, cystic degeneration of decidual septa, 
or of trophoblastic cell columns and chortoangiomas, 
before attempting to assess the clinical significance of 
true infarcts and their role in the aetiology of toxae- 
mia. True infarcts are localized areas of necrosis 
caused by obstruction of the nutritional blood-supply. 
The obstruction usually occurs rapidly, otherwise 
collateral circulation, fibrous replacement and other 
factors produce a lesion which is not characterized by 
necrosis and therefore is not called an infarct. The 
most reliable morphological criteria of necrosis are 
nuclear changes—karyorrhexis, karyolysis and pyk- 
nosis. Unless one or more of these changes are visible 
microscopically in most of the parenchymal cells of a 
given area, the lesion is not an acute infarct. The in- 
flammatory reaction that follows the onset of necrosis 
is always limited to the junction zone between the dead 
and the living tissues, since neutrophiles do not invade 
deeply into tissues deprived of oxygen. All necrotizing 
inflammatory lesions are not infarcts because in some 
of them there is no vascular obstruction. First stages 
in the development of true placental infarcts corre- 
sponding to those of infarcts in other organs are des- 
cribed. In Stage I, the pre-necrotic stage, the placenta 
presents pale nodules of slightly increased density, 
each in contact with the maternal surface, and, in 
general, corresponding in size and configuration to 
the normal cotyledons except that they do not usually 
extend as far as the chorionic plate. Microscopically, 
the ischaemic nodules consist of normal appearing 
chorionic villi which lie very close together because 
the intervillous spaces are empty and collapsed. The 
nodules are often hard to recognize microscopically 
until observed under very low power when the regular 
selective distribution of the collapsed intervillous 
spaces appears characteristic. Placental nodules that 
are not in contact with the maternal surface (serial 
sections may be required to demonstrate the connec- 
tion) are not true infarcts. 

In Stage IZ the infarcts are dark red, of increased 
density and do not usually extend beyond the cotyle- 
don in which they started. Microscopically, the 
trophoblastic cells show the early nuclear changes 
of necrosis. Villous capillaries are widely dilated and 
filled with well preserved foetal blood, which gives the 
characteristic red colour to the lesion. Red infarcts 
are usually associated with fresh retroplacental 
haemorrhages which had separated the placenta, or 
are found with older infarcts in cases of eclamptogenic 
toxaemia. 

In Stage III (the subacute stage) there is necrosis of 
villi, haemolysis of villous blood and a zone of 
neutrophiles at the margin of the lesion. There is 
often haemorrhage into the subacute infarct which is 
due to rupture of foetal vessels. In cases of toxaemia 
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there are often massive haemorrhages in the infarcts 
in direct continuity with retroplacental haematomas, 
thus suggesting that foetal haemorrhage which, if 
massive, may be an important factor in the causation 
of foetal death in utero, and of severe anaemia in the 
newborn. 

In Stage IV (the stage of healing) granulation 
tissue does not form. Old infarcts are characterized 
by calcification and only minimal fibroblastic proli- 
feration at the margins. Larger ones become calcified 
at the margins and liquefied in the centre. 

{Except for the foetal haemorrhages, the descrip- 
tion of the acute placental infarcts (red infarct) is 
identical with that given by James Young (Proc. R. 
Soc. Med., 7, Sect. Obstet. Gynaec., 307, 1914), which 
the authors do not mention. It is well, however, to 
have emphasized again the need for differentiating 
between true and false infarcts before attempting to 
assess the frequency of infarcts of the placenta in 
eclampsia. In the past this distinction has not always 
been made.] F. J. Browne 


74. Clinical Aspects of Hydatidiform Mole and 
Chorionepithelioma. (Zur Klinik der Blasenmole und 
des Chorionepithelioms.) 

By Otavi KINNUNEN. Ann. chir. et gynacce fenn., 
41, Suppl. 3, 5-52, 1952. 10 figs., 90 refs. 

The author has investigated 48 cases of mole and 
10 of chorionepithelioma at the Helsinki Women’s 
Hospital and 3 of each at the Basle Women’s Hospital. 

Incidence of mole was 0.76 per 1,000 of all preg- 


nancies. Most cases occurred between ages of 26 and 
30 but incidence increased again in the region of the 
menopause. One-third of the cases occurred in primi- 
gravidae. First symptoms of bleeding occurred about 
the 8th week and expulsion of mole tends to take place 


between the 16th and 20th weeks. Twelve cases were 
diagnosed before expulsion and the remainder by 
examination of material passed. Estimation of urinary 
gonadotrophin proved to be an unreliable method of 
diagnosis. Increase in weight of the ovaries of the 
mice used in the A-Z reaction and killed 72 hours after 
Start of test. receiving 10 injections of 4 ml. ether 
extracted urine, proved a much more reliable guide to 
diagnosis. Five cases showed partial hydatidiform 
degeneration of chorion: 3 cases showed mole infil- 
trating the uterine wall. 

Treatment by the usual means is advised but, if the 
uterus is large or the cervix rigid, vaginal hyster- 
ectomy is recommended. [Presumably this should 
read hysterotomy.] If there is severe haemorrhage 
hysterotomy or subtotal hysterectomy may be neces- 
sary. Hysterectomy is only necessary after the age of 
40 or if the mole appears to be invading the uterine 
wall. Lutein cysts need not be removed. One death 
occurred due to a volvulus of the sigmoid following 
hysterectomy 

Thirteen cases of chorionepithelioma are described 
in full detail. Five were preceded by mole, 4 by preg- 
nancy, 3 by abortion, and | was teratogenous and 
unassociated with pregnancy. The average age was 
30.9, the average parity 2.8. Radical treatment was 
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carried out plus X-ray therapy. There were 5 deaths, 
all with lung metastases when first seen. No case with 
lung metastasis survived but | vaginal metastasis was 
cured by radium. D. M. Sheppard 


75. Spontanabort nach Periduralaniisthesie. (Spon- 
taneous abortion following peridural anaesthesia.) 

By A. Crone-MUNzeBROCK and G. O€FHLERT. 
Medizinische, 222-224, Feb. 14, 1953. 24 refs. 

This is a case report of a multiparous woman whose 
8t': pregnancy was complicated by an attack of acute 
appendicitis in the Sth month of gestation. Appen- 
dicectomy was carried out. <A_ paralytic ileus 
developed which deteriorated despite the usual con- 
servative therapeutic measures but responded well to 
treatment with peridural anaesthesia. This was, how- 
ever, followed by spontaneous abortion about half 
an hour later although intensive pre-and postoperative 
treatment with corpus luteum hormone had _ been 
given. Although the mode of action is not clearly 
understood the authors advise caution in the use of 
peridural anaesthesia during pregnancy. 

E. Wachtel 


76. Leukaemia and Pregnancy. 

By L. J. Harris. Canad. med. Ass. J., 68, 234-236, 
Mar. 1953. 25 refs. 

The author reports 5 cases of leukaemia compli- 
cated by pregnancy. 114 cases have been reported in 
the literature. The maternal mortality from acute 
leukaemia is 100 per cent, from chronic leukaemia 
36.5 per cent. Foetal mortality in acute leukaemia is 
60 per cent, in the chronic form 16.4 per cent. 

The placenta appears to act as a barrier for no 
leukaemic mother has given birth to a congenitally 
leukaemic child. However, 7 cases of congenital 
leukaemia have been reported, all the offspring of 
normal women. 

Pregnancy does not affect the course of the 
leukaemia but there is often a marked exacerbation of 
the disease following delivery or abortion. 

The author's management is conservative. He 
States interruption is never indicated except to save 
a viable child in a moribund case. There is evidence 
of the presence of a haemorrhagic diathesis in this 
disease but serious post-partum haemorrhage was not 
often encountered, causing only 3 deaths in the 114 
cases. ACTH, cortisone, and aminopterin are of little 
value, only producing temporary remission. X-ray 
therapy is useful in the chronic case, with no ill effect 
on the child. 

Acute lymphatic leukaemia is rare, only 12 cases 
having been reported, all with quickly fatal termina- 
tion. The 114 cases are divided as follows: 27 acute 
myelogenous, 12 acute lymphatic, 3 acute monocytic, 
69 chronic myelogenous, and 3 chronic lymphatic 
leukaemia. 

The author ends with the laconic statement that 
there is still no cure for leukaemia. 

[Many cases of leukaemia and pregnancy must go 
unreported. The author's paper is succinct and his 
conclusions sound. His management accords with the 
general consensus of opinion. It is interesting that the 
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post-partum uterus seems to be able to resist the 
haemorrhagic diathesis. This accords with experience 
in cases of purpura haemorrhagica and those under 
treatment with anti-coagulants.] 

Robert A. H. Kinch 


77. Pregnancy in Myxedema. 

By R. E. Honore, H. E. Haminton, and W. C. 
Keerre.. Arch. intern. Med., 90, 863-868, Dec. 1952. 
3 figs., 8 refs. 

An unusual case is reported of pregnancy occurring 
in a patient with untreated myxoedema. The condition 
had persisted for 15 years during which time she bore 
6 children, 4 of whom survived. None of these showed 
any abnormality although the last infant was only 
observed until 7 weeks old. The authors point out that 
myxoedema is usually associated with altered men- 
strual function and infertility, They found only 16 
reported cases—the review of Parkin and Greene 
VU clin. Endocrinol, 3, 466, 1943) in which pregnancy 
had occurred in unequivocal, untreated myxoedema. 
Despite the increased interest in, and improved 
methods of study of thyroid function no similar cases 
were reported from 1943-52. Features of interest in 
the case were the absence of foetal goitre and the 
apparent failure of the foetus to supply thyroid hor- 
mone to the mother in sufficient quantities to improve 
metabolism. This does not support the view that 
myxoedema improves in late pregnancy due to the 
transplacental passage of foetal thyroid hormone. 

[Pregnancy in untreated myxoedema although 
rare is probably more common than this article 
indicates, whilst most thyroid clinics see from time to 
time pregnancies in patients whose thyroid deficiency 
has been corrected by therapy. In this case the con- 
tinued low metabolism in late pregnancy is of interest. 
Recent unpublished work indicates that the placenta 
is relatively impermeable to the circulating thyroid 
hormone. This has been observed in humans using 
isotope tracer technique. Realization of this may 
modify some facets of the current techniques of con- 
trol of Graves’ disease in pregnancy, by the use of 
antithyroid drugs. 

Animal work also suggests that thyrotrophic hor- 
mone does not pass freely through the placenta. This 
is supported by the clinical observation that the 
infants of thyrotoxic patients do not usually exhibit 
any features of the disease.] H. J. Fisher 


78. Some Surgical Complications of Pregnancy and 
the Puerperium. (Alcune complicationi chirurgiche 
dello stato puerperale.) 


By F. Ontvetot. Minerva ginec., §, No. 3, 15-20, 
Feb. 15, 1953. 
The author reviews 3 years’ material from the 


Obstetric School of Vercelli, University of Turin. The 
complications met with included fibroids, appendicitis, 
ovarian tumours and herniae. 

Fibroids: 43 cases were recorded, representing 2.3 
per cent of the rather specialized admissions; 15 were 
in the Ist 3 months of pregnancy, 5 in the 2nd and 21 
in the last trimester, with 2 in the puerperium. Twenty- 
four patients had a single fibroid, in 19 they were 
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multiple; 23 were primigravidae, of whom 16 were 
elderly. Nine aborted early, 4 in the middle trimester, 
whilst 30 cases went to term. Diagnosis in certain 
cases was facilitated by the technique of pneumo- 
amnios and pneumo-peritoneum. Two elderly 2-parae 
aged 39 and 41 were treated early in pregnancy by 
hysterectomy, clearly indicated in each case. Of the 
24 women delivered at term, 16 had normal spon- 
taneous deliveries and puerperia. Four were delivered 
by forceps and | by podalic version. All infants were 
alive and healthy. Three patients were submitted to 
Caesarean section for non-engagement of the present- 
ing part. Two of these were treated at the same time 
by myomectomy, the other by hysterectomy following 
a shoulder presentation (stillborn) subsequent to 2 
previous stillbirths. 

In spite of the remarkable tolerance of the pregnant 
uterus of surgical intervention, most authorities still 
maintain that myomectomy should be undertaken only 
when the fibroids cause symptoms which seriously 
menace the health of the mother, because every such 
intervention incurs the risk of turning the scale in 
favour of abortion in cases where it may already be 
a “toss up”. 

Appendicitis: comparatively slight abnormalities of 
the ovary and corpus luteum especially around the 
4th month may give symptoms likely to cause con- 
fusion. In any case the symptoms of mild or chronic 
appendicitis are extremely equivocal in the presence 
of pregnancy. Some painful conditions of the ovary 
retrogress after the 4th month, Search must be made 
for (1) a history of appendicular attacks prior to preg- 
nancy and (2) any past or present evidence of morbid 
conditions of neighbouring organs or structures. Once 
the diagnosis is made, treatment is as for the non- 
pregnant, with concurrent treatment designed to dis- 
courage a tendency to abortion. 

Ovarian tumours: It is important to avoid so far as 
possible removing these till after the active phase of 
the corpus luteum has passed. The middle trimester is 
safe and suitable for removal of all persistent cysts. 
In the last 3 months one delays in the interests of the 
foetus. If in such a situation as to impede labour, 
they can be dealt with at the same time as a Caesarean 
delivery. In the puerperium of course all cysts giving 
rise to symptoms must be operated upon at once. 

Herniae: These rarely need surgical treatment 
during pregnancy. In fact, the displacement of the 
viscera often causes them to disappear temporarily. 
On the other hand, if adherent to the sac they may 
cause increasing pain and call for operation, when 
the progressive enlargement of the abdomen will call 
for particular care in carrying out the repair. 

W. C. Spackman 


79. The Toxic Effects of Streptomycin and Dihy- 
drostreptomycin in Pregnancy Illustrated Experi- 
mentally. 


By N. Riskar, E. CurisTeNSEN, and H. Hertz. 
Acta tuberc. scand., 27, 211-216, 1952. 4 figs., 4 refs. 
By the administration of streptomycin and dihydro- 
streptomycin to pregnant guinea pigs, the writers 
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have studied the passage of these drugs across the 
placenta and their effect on the placenta and foetuses. 
Blood samples from the foetus taken 2 hours after 
injection of the drugs showed concentrations varying 
between 2 and 8 per cent of the maternal level. Both 
substances caused haemorrhagic necrosis of the 
placenta and in larger doses abortion. 

(This report does not harmonize with the wide- 
spread belief, supported by some experimental obser- 
vations, that streptomycin passes readily across the 
placenta. This is an important subject, particularly 
in relation to the management of cases of premature 
rupture of the membranes, and merits further investi- 
gation preferably in the human subject.] 

Declan J. Meagher 


80. Maternal Rubella and Congenital Deafness in 
New Zealand. 

By D. R. Hay. N.Z med. J., 52, 16-19, Feb. 1953. 

The author has investigated (by questionnaire) the 
cause of deafness in a further 192 deaf children known 
to the educational authorities in New Zealand. Infor- 
mation was obtained about 135 children, of whom 33 
had a history of maternal rubella. Thus, with the 
previously reported series (Hay, D.R., N.Z. med. J., 
48, 604, 1949) 133 cases of deafness have followed 
rubella in pregnancy in New Zealand. It is interesting 
to note that in the present series maternal rubella 
accounts for 37.1 per cent of the causes of deafness. 

The second and third months of pregnancy were the 
most vulnerable. L. Woodrow Cox 


81. Convalescent Rubella Gamma Globulin as a 
possible Prophylactic against Rubella. 

By S. G. ANDERSON and H. McLorinan. 
Aust., 1, 182-185, Feb. 7, 1953. 1 fig., 4 refs. 

In three trial series gamma globulin has been made 
from convalescent rubella serum and used prophy- 
lactically against rubella. 

In an uncontrolled clinical trial, globulin was given 
to 812 pregnant women after accidental natural 
exposure to suspected rubella. Only 9 developed 
rubella. 

However, the globulin appeared to be of no prophy- 
lactic value against artificially induced rubella in a 
group of 15 non-pregnant young women. 

In a controlled trial in a natural epidemic, globulin 
was given to 45 potential contacts and 46 received a 
control injection. Eight controls and 3 “ globulin” 
patients developed rubella. 

The use of convalescent globulin over the past 4 
years in Australia has been widespread and has 
undoubtedly brought mental comfort to many women. 
The authors cannot exclude the possibility that at 
most, about | per cent of those injected may be spared 
the distress of a congenitally damaged child. 

S. Devenish Meares 
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82. The Course of Labour in “ Nestball” Players 
and Swimmers. (Ober den Geburtsverlauf bei Nest- 
ballspielerinnen und Schwimmerinnen.) 


Med. J. 
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By K. Niemineva. Ann. chir. et gynaec. fenn., 42, 
48-59 1953. 6 tables, 20 refs. 

This is a study of pregnancy and labour in 53 nest- 
ball (the Finnish national game, akin to baseball) 
players and 41 swimmers, all of championship 
standard. Fertility was normal and no undue com- 
plications of pregnancy occurred. The duration of 
labour was comparable to that of the average Finnish 
woman. No increased incidence of rigidity of cervix 
or soft parts was demonstrated. The forceps rate, the 
Caesarean rate, and complications of the third stage 
were no higher than average. The author concludes 
that participation in athletic sports by women has no 
deleterious effect on child bearing. 

D. M. Sheppard 


83. Action of Noradrenaline on the Uterus. 
(Wirkung von Nor-Adrenalin auf den Uterus.) 

By H. Sauter. Gynaecologia, Basle, 135, 128-130, 
Feb. 1953. 

Nor-adrenaline was given by intravenous drip in 
doses of 5 mg. to 41 women in labour, The effect on 
the uterus was measured with the Frey hysterometer. 

It is found that nor-adrenaline always heightens 
uterine tonus and increases the frequency of uterine 
contractions. The effect of nor-adrenaline was 


increased by inhalation of oxygen, by infusion of 
sympatheticolytic 


glucose, and by 
patheticolytic drugs. 
This investigation shows that the action during 
labour of nor-adrenaline and acetylcholine, that is, 
of sympathetic and parasympathetic is not antagon- 
istic, but rather synergistic. Thus nor-adrenaline 
enhances the resting tonus of the uterus and increases 
the amplitude and force of the uterine contractions. 
This leads to a clarification of the mechanism of 
Frankenhauser’s ganglion. Also, the effect of dihydro- 
ergotamine can be elucidated. In primary hyper- 
activity of the uterus, a high level or nor-adrenaline 
is found in the blood, Dihydroergotamine inactivates 
nor-adrenaline and the blood level of nor-adrenaline 
is reduced after administration of dihydroergotamine. 
In cases where the level of nor-adrenaline in the blood 
is high, the anti-spasmodic effect of dihydroergotamine 
is produced by inactivation of nor-adrenaline. 
Josephine Barnes 


84. The Oxytocic Properties of Liquor Ammnii. (Les 
propriétés oxytociques du liquide amniotique.) 

By O. Stamm. Gynaecologia, Basle, 135, 124-128, 
Feb. 1953. 

Liquor amnii collected during labour was found to 
have an oxytocic effect on isolated uterine muscle of 
the guinea pig and the rat. This was shown on 100 
specimens. 

A second series of 20 specimens of liquor collected 
between the 12th and the 26th week were tested but 
in none was any oxytocic activity demonstrated. 

The reason for the oxytocic effect of the liquor at 
term is discussed. It was demonstrated that it is not 
due to posterior pituitary hormone; it is not due to 
histamine or acetylcholine. The conclusion is that 
some unknown oxytocic substance is present in the 


and parasym- 


liquor at term. This active principle has been partly 

purified so that a maximal uterine contraction is now 

obtainable with amounts of 25 to 50 gamma. 
Josephine Barnes 


85. Rupture of the Uterus. A Review of Twenty- 
four Cases at the Royal Hospital for Women, Pad- 
dington, During the last Twenty Years. 

By T. H. SMati. Med. J. Aust., 1, 257-260, Feb. 21. 
1953. 1 fig. 

In the period from 1930 to 1950, 51,798 women were 
delivered in the public beds of the Hospital, and of 
them 24 are recorded as having sustained rupture of 
the uterus-—-10 among “ booked” patients, and 14 
among “emergency admissions”. Nine of the rup- 
tures were in the scars of previous Caesarean sections. 
The upper segment alone was involved in 10 cases, 
the lower segment alone in 7 cases, the cervix alone in 
no case. The rupture involved 2 portions of the uterus 
in 7 cases, 

There were 20 cases of complete rupture with 13 
maternal deaths and 6 foetal deaths, and 4 cases of 
incomplete rupture with no maternal deaths, and 2 
foetal deaths, | being after 3 months’ gestation. 

The rupture was spontaneous in 14 cases. In 2 it 
resulted from obstructed labour. It was associated 
with interference in 10 cases. Two followed medical 
induction of labour with pituitrin. 

The author states that the classical symptoms were 
not recorded in any case. 

The signs were Bandl’s ring in one case prior to 
rupture, coma in a moribund patient on admission, 
gas crepitus over the hypogastrium in a_ Bacillus 
welchii infection, a hernia of the membranes through 
a ruptured uterine scar in 2 cases, pronounced cyanosis 
in 2 cases, retained placenta in 2 cases, dullness in the 
flank in 2 cases, a mass (the empty contracted uterus) 
palpable in the abdomen in 4 cases, inability to pal- 
pate foetal outlines in 5 cases, and the foetus palpable 
with abnormal ease in 6 patients. There was extreme 
abdominal and particularly uterine tenderness in 10 
cases. Shock and collapse on admission was reported 
in 13 cases. Sixteen patients were correctly diagnosed. 
The 8 cases not correctly diagnosed resulted in the 
loss of 8 mothers and 8 babies. Thus early and 
correct diagnosis is vitally important. 

Treatment was by abdominal removal of the foetus 
and placenta, and repair of the rupture in § cases, 
subtotal hysterectomy in 8 cases, and total hyster- 
ectomy in 2, after removal of the foetus and placenta. 

Delivery of the foetus through the vagina was by 
forceps in 2 cases, and following version in 3 cases 
of transverse lie of the foetus with placenta praevia 

Of the 24 mothers, 13 were lost, 7 dying after and 
6 before delivery. Six infants survived. 

Placenta praevia was associated in 6 patients, and 
toxaemia of pregnancy in 8 —multiparity was a feature 
in 7 patients. 

A variety of symptoms and signs is presented, and 
to the author this suggests that rupture of the uterus 
is not often a sudden and dramatic event. If the diag 
nosis is in doubt, it is best to pass a hand into the 
uterus. §. Devenish Meares 
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86. The Use of Trichlorethylene in Obstetrics. 
(L’utilisation du trichloréthyléne en obstétrique.) 

By R. Patriez, P. Correrr, and M. DEeLecour. 
Gynéc. et Obstét., 51, 389-396, 1952. 

The writers start by stating that despite the 
enthusiastic Anglo-Saxon statistics, the introduction in 
France of trilene has been received with reticence 
and even sometimes with defiance. 

They go further and add that it is difficult to visual- 
ize that this product, used with great care in industry, 
is becoming today one of the analgesics used in 
obstetrics where not only the life of the mother but 
that of the baby may be in jeopardy. 

A clinical study of 210 confinements using trilene is 
considered and a part of the work is given over to 
investigation of the toxic action of the drug (parti- 
cularly hepatic and renal). 

From the clinical point of view they describe the 
drug as a good obstetric analgesic. In fact, using 
appropriate concentrations, analgesia is easy to obtain 
and maintain. The rapidity of induction with this 
preparation is not a negligible property. 

A semi-closed circuit apparatus was used—namely 
Cyprane’s modification of Friedmann’s. From the 
general point of view trilene scarcely altered the course 
of labour. Occasionally a certain degree of hypotonia 
of the uterus was noted but not to any disturbing 
degree. During the period of dilatation the action on 
the pains was excellent. Six out of 210 women only 
had been dissatisfied (i.e. 2 per cent). Mediocre results 
of the drug can be attributed here to bad co-operation 
of the women rather than to the preparation itself. 

During the second stage of labour the pains were 
always lengthened and the necessity of pushing main- 
tained. Forceps were employed in 4 per cent of the 
cases for delivery in the oblique and transverse dia- 
meters. The number of perineal tears was reduced to 
10 per cent; in cases without anaesthesia to 5 per cent. 

The bad reputation of this product established by 
the toxicologists made the writers rather reserved in 
their opinion about it. They studied systematically 
the pharmacological action of trilene on the different 
organs. The pulse, arterial tension, respiratory rhythm 
were all noted before, during, and after analgesia. 
Hanger’s and Maclagan’s tests were carried out and 
bile pigment, bile salts, and urobilin estimations were 
calculated 24-48" hours after the anaesthetic—also 
8-10 days later, 1-2 months later and 3-4 months 
later. They conclude that trilene was much less toxic 
than chloroform and ether. 

As regards the effect of trilene on the foetus the 
findings were very satisfactory. At no time in this 
study had the writers demonstrated foetal distress. 

Even in a follow-up of these cases up to 5 months 
following delivery, no child had shown pathological 
jaundice or convulsions. 

In a study of 20 newly born infants during the first 
10 days of life, urine analysis for pigments and bile 
salts was always negative. 

The writers finally conclude that there was no 
evidence that trilene has ill-effects on the foetus. 

D. Maxwell 
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87. Premature Infant Mortality. 

By R. H. West, R. M. Grier, and H. O. Lussky. 
Amer. J. Obstet, Gynec., 64, 1222-1231, Dec. 1952. 
1 fig., 19 refs. 

This is a report of the neonatal mortality in 825 
premature infants at the Evans Town Hospital, North 
Western University, in the years 1941 to 1950. The 
mortality was 20.5 per cent. It accounted for at least 
one-half of the entire neonatal mortality and, of 
course, varied inversely with the birth weight. In any 
consideration of infant mortality unless precisely 
similar weight groups can be compared, a correction 
must be made to eliminate the weight factor. Thus it 
is evident that a series drawn largely from the smaller 
weight groups will have a much higher mortality rate 
than would a series drawn from the larger weight 
groups. Steps were taken to eliminate this effect by 
using the method of weighted averages to obtain an 
expected mortality for each separate factor under 
consideration, thus establishing a “ par value” for the 
particular group of infants under study. The hazard 
or greater safety of the factor thus considered will be 
apparent as the true mortality exceeds or is less than 
the expected mortality. The true mortality of each 
factor may then be compared with its own expected 
mortality rather than an attempt made to compare the 
true mortalities of what may be dissimilar groups of 
infants. The expected mortality rate is calculated 
thus: the overall mortality rate for each weight group 
as a base line is multiplied by the number of infants 
in the group. The sum of these products is divided by 
the total number of infants from all weight groups to 
give the expected mortality rate. 

It was found that length of labour had little or no 
effect on premature mortality and that there was a 
lower mortality rate among female than male infants. 
Infants delivered by Caesarean section have a higher 
mortality probably because this operation is done for 
maternal diseases that demand very premature ter- 
mination of pregnancy. The type of vaginal delivery 
did not make any appreciable difference to mortality; 
neither did the use of analgesics or anaesthetics which 
are used very sparingly in premature deliveries. An 
anatomic cause of death other than prematurity was 
found in 46 per cent. Birth injury was the largest 
single cause of death after prematurity itself; 56 per 
cent of the deaths occurred in the first 12 hours. 

F. J. Browne 


88. Kernicterus and Prematurity. 

By A. D. T. Govan and J. M. Scort. 
611-614, Mar. 28, 1953. 33 refs. 

The authors report the clinical and pathological 
findings in 10 cases of kernicterus occurring in pre- 
mature babies. The present view that kernicterus is 
always associated with icterus gravis neonatorum is 
questioned. In the 10 cases described there was no 
possibility of rhesus incompatibility between mother 
and foetus. All the premature infants were Coombs- 
negative and the blood groups of mother and child as 
regards both A.B.O. and rhesus factor were similar. 


Lancet, 1, 
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All the infants were feeble at birth, cyanosed and diffi- 
cult to resuscitate, and all developed jaundice on 4th 
day of life. The histo-pathology of the brain in the 
10 cases reported is compared in detail with that 
found in kernicterus associated with erythroblastosis 
foetalis and also with that found in 3 cases of early 
neonatal death occurring in premature infants who 
had suffered from asphyxia with cyanosis, but who 
had not developed jaundice before death, The authors 
conclude from this study that the cerebral lesions are 
due to anoxia of the brain at birth and that the pig- 
mentation of the lesions is a secondary feature. 
H. H. Fouracre Barns 


89. Some Aspects of Erythroblastosis Foetalis. 
(Quelques aspects de |'érythroblastose foetale.) 

By J. Rezenpe. Gynéc et Obstét., 51, 331-357, 
1952. 13 figs.. 148 refs. 

This paper is a full and detailed one, with 148 
references to the literature and 13 plates. The writer 
alludes to the difficulty of the 2 nomenclatures 
American of Wiener and English of Fisher. He 


quotes Bessis statement “that there exist 2 nomen- 
clatures which render difficult the understanding of 
facts already sufficiently complex ”. 


Diagnosis during Pregnancy 

(1) Examination for antibodies; if these are found, 
some Rh incompatibility must be suspected except 
where there is incompatibility of Rh sub-groups or 
rarely of the A.B.O. system. 

The foetus must be Rh positive if the mother is 
Rh negative because it is not possible to have antigen 
against an antibody which does not exist. Frequently 
the woman is multiparous and gives a history of still- 
birth with icterus anaemia or anasarca or of several 
abortions of unknown cause. 

(2) The determination of the presence of anti-Rh 
agglutinins in the maternal blood is a very important 
element in the diagnosis and the progressive increase 
in these, sometimes suddenly, is a bad prognostic 
sign. Sometimes the patient has not typical antibodies 
in the serum, because she has developed atypical or 
incomplete antibodies, which are equally or more 
dangerous than the others. These are the blocking 
antibodies, suspected of being responsible for kernic- 
terus. 

(3) X-rays. The work of Hellman and Irving is 
mentioned—the writer points out the reliability of the 
diagnosis depends on the degree of the oedema of the 
soft parts which in the film are visible as a halo or 
crown, more accentuafed round the skull. Further 
Javert’s writings on the Buddha position are stressed 


Post-partum Diagnosis 

The classical clinical pictures are described in detail 
and a good plate is shown of the sardonic smile of a 
baby with anasarca. The changes in the babies’ blood 
are further described and reference to the varying 
opinions of experts such as Starling and Parsons on 
the number of normoblasts expected to be present. 

In his own experience in Brazil he and his colleagues 
consider the average figures for cord-blood of the 
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newly born normal child should be 10-15 nucleated 
red cells per 100 leucocytes. 

In the case of erythroblastosis 50,000 nucleated reds 
or more may be visualized per cubic millimetre. The 
radiological alterations in the foetal skeleton, he con- 
sidered, must only serve as helpful adjuncts in doubt- 
ful cases, 

Considerable importance is attached both to the 
naked eye and microscopic appearances of the placenta 
in sensitized babies. Hillman and Hartig’s paper parti- 
cularly describing the oedema and hyperplasia of the 
placentae in these cases is mentioned. 

In the writer's experience, oedema and the relative 
rarefaction of the villi and the presence of Langhans’ 
cells at a stage in pregnancy when they are no longer 
normally encountered, constitute the main character- 
istics. 

Henderson's paper on the differential diagnosis 
between the placenta in syphilis and the placenta in 
erythroblastisis foetalis is remarked on 

A very detailed description of the organs at post- 
mortem follows with numerous photomicrographs 
including a very convincing one showing erythroblasts 
in the lumen of a placental vessel. 


Prognosis in the mother 

No mother was lost in their series. The paper of 
Von Pallos is alluded to in which is described a 
placenta weighing 3 kilos and in which, owing to 
haemorrhage, a hysterectomy was performed. 


Treatment 

(a) Mother: In their opinion, vitamin C, vitamin 
E, and vitamin K, combined with progesterone, and 
numerous other substances and vitamins have not 
justified their use. 

(b) Child: The writer insists on the fact that blood 
transfusion is the basis of treatment of the erythro- 
blastotic child and must be brought about without 
delay. D. Maxwell 


GYNAECOLOGY 
90. Women Over Fifty—Edward Stirling Lecture. I. 

By F. A. Macuire. Med. J. Aust., 1, 89-93, Jan. 24, 
1953. 

Year by year we shall see in our practices more 
and more women over the age of 50 years. The meno- 
pause is discussed in detail, including the symptom 
of “flushes”, psychiatric problems and menopausal 
arthritis. In treatment, the patient must be considered 
as a whole after a careful study of her personality, 
background and home life. Where endocrine treat- 
ment is indicated, tablets (0.3 mg.) of dienoestrol 
should be given 3 times a day for | month, then twice 
a day for 2 months, and then daily for 3 months with 
special instructions that the treatment is not to be 
repeated beyond this time, except on the instructions 
of the doctor. 

The author then discusses pathological changes after 
the age of 50 years, haemorrhage, discharge, prolapse, 
leucoplakia vulvae, pruritus, abdominal tumours, 
bowel and urinary disturbances. 


All bleeding at or after the menopause is cancer 
until it is proved otherwise. Forty per cent of cases of 
cancer of the body of the uterus are associated with 
fibroid growths. 

When you have a patient after the menopause who 
has bleeding per vaginam, look and see where the 
bleeding is coming from and take a biopsy, either 
directly from the growth or by curettage if the growth 
is inside the uterus. 

All ovarian cysts and tumours should be removed 
when diagnosed, as 20 per cent of them are malignant. 

Apart from cancer discharge is uncommon after the 
menopause. It may be due to senile vaginitis or 
foreign bodies, or as in younger women from tricho- 
monas or gonococci. 

In prolapse in the presence of complications in the 
cardiovascular system, advanced renal disease, or a 
pulmonary condition giving rise to chronic cough, it 
is better to treat the patient by some mechanical sup- 
port such as a ring pessary, or a Napier stem pessary 
in those cases in which, due to a wide separation of 
the levatores ani, a ring fails to give support. 

With leucoplakia of the vulva where there is ulcera- 
tion or cracking with bleeding, the safe treatment is 
to excise the whole area affected. In earlier cases, 
success follows treatment by deep X-ray given by a 
radiotherapist. 

After the menopause constipation, diarrhoea or 
pain should make one think of cancer of the bowel. 

With aged women, remember always that their 
pelvic condition may be secondary to some other 
general medical or surgical condition. 

Finally, as an eminent gynaecologist once said, 
“ Always be kind to women, they have a lot to put 
up with.” S. Devenish Meares 


91. Advances in Gynaecology over Thirty Years: 
Edward Stirling Lecture. II. 

By F. A. MaGuire. Med. J. Aust. 1, 129-133, Jan. 
31, 1953. 


Thirty years ago the commonest condition encoun- 
tered in gynaecology was pelvic inflammation. Today 
to see a patient with severe pelvic inflammation is 
very uncommon. 

At the first sign of inflammation the doctor uses 
antibiotics freely and in large doses, and the infection 
is killed at the onset. This is true preventive medicine. 
The author sounds one note of warning that the 
primary duties of disinfection and asepsis, as well as 
the fundamental surgical principles of repair and 
restoration should not be neglected. Prolapse is more 
frequent due perhaps to the housewife being required 
to work harder physically, and to the present fashion 
for getting women out of bed early after operations 
and confinements. 

The original Fothergill operation, frequently called 
“the Manchester type of operation’, has become the 
standard method of treatment. 

Twenty-five years ago our knowledge of the glands 
of internal secretion was fragmentary and in some 
cases rudimentary. The endocrines have now taken 
their place as potent drugs. The problem that con- 
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fronts the gynaecologist to-day is, what good can we 
do with these potent drugs? 

Nowhere in medicine is sound commonsense together 
with a knowledge of physiology required more than 
in the application of the endocrines in gynaecology. 
If they are used to excess, if they are given for too 
long a period, or if their use is uncontrolled by the 
doctor who prescribes them, more harm can be done 
than good. 

There is still a great deal of ignorance in the mind 
of the general public in regard to cancer. Cytological 
diagnosis is a modern development. The extended 
panhysterectomy of the Wertheim type is coming back 
into favour. Thirty years ago there was a 40 per cent 
postoperative mortality rate; now with the introduc- 
tion of diathermy and radium to clear up pre-operative 
sepsis together with blood transfusions to combat 
shock and with antibiotics to combat infection, the 
postoperative mortality is extremely low. 

A new door is opening with the use of ACTH and 
antibiotics in the treatment of cancer. The greatest 
advance in the treatment of fibroid tumours was made 
by Victor Bonney who introduced and extended the 
operation of myomectomy. Endometriosis is now 
recognized more frequently, but formerly it was often 
masked by pelvic inflammation. 

Advances in diagnostic methods have been the dis- 
covery of the Rh factor, the Aschheim-Zondek 
reaction, the estimation of 17—ketosteroids, Rubin’s 
test, and cytological examination. . 

Nothing, however, can replace an accurate history 
taken with patience and understanding, a thorough 
physical examination, and the investigation by fingers 
trained by patience, persistence, and observation to 
the task of making a diagnosis. 

S. Devenish Meares 

92. The Influence of Progesterone on the Basal Body 
Temperature. (influence de la Progesterone sur la 
courbe thermique.) 

By A. Netrer, A. Lampert, P. Mornet, and C. 
Monpor. C.R. Soc. frang. Gynéc., 8, 373-376, Nov. 
1952. 10 refs. 

The authors refer to the frequent reports in the 
literature that progesterone produces elevation of the 
basal body temperature at the time of ovulation. In 
a case of recurrent abortion in which 1,000 mg. of 
progesterone was implanted but failed to prevent 
another abortion a few days later, it was observed that 
after the abortion the temperature fell as though the 
implanted progesterone had no action whatever in 
raising the temperature. Following this observation 
it was decided to undertake certain experiments and 
36 women were studied. Twelve of these were over 
60 years of age, 6 menopausal but less than 60, 13 were 
under 50 and had undergone hysterectomy and 
odphorectomy, 2 had lost their ovaries but the uterus 
had been conserved, and 3 were menstruating normally 
and showing a normal bi-phasic temperature curve. 
Progesterone was injected either with or without pre- 
vious oestrogen preparation in fairly high dosage (such 
as 3 to 5 injections of 10 mg. at intervals of 3 days) 
but in all, only 6 patients showed any rise in tempera- 
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ture. In all cases where an attempt had been made to 
create a hormonal background similar to the normal, 
there had been complete failure to produce a thermal 
response and only in a small proportion of the cases 
where the luteal hormone alone had been administered 
was there a rise in temperature. The authors believe 
that to produce the response which would be regarded 
as characteristic, very large doses of both progesterone 
and oestrogens are required. They point out that 
thermal centres, in the elderly patients who constituted 
many of their subjects, may react less easily than those 
of the normal menstruating women, and it may be 
that failure to produce a bi-phasic temperature curve 
has been due to inertia of the heat regulating centres. 
J. A. Chalmers 


93. Treatment of Primary Amenorrhoea at Puberty. 
(Au sujet du traitement des aménorrhées primaires de 
la puberté.) 

By R. -L. Rocuat. Gynaecologia, Basle, 135. 69-74, 
Feb. 1953. 

Puberty is not a “date”, but a period of time 
which constitutes the transition between childhood 
and adult womanhood. The first menstruation is 
just an event in this process, but is nevertheless in 
the minds of parents and of doctors an essential mani- 
festation of the process of puberty. 

Retardation of the onset of menstruation is thus 
often considered as an indication that the whole 
process is retarded. This leads to much unnecessary 
treatment. 

The danger of 


treatment with 


systematic 
oestrogens for cases where amenorrhoea is the sole 
indication of retardation of puberty is stressed. This 
treatment is not without danger and is frequently 


unnecessary. It should not be given without careful 
preliminary examination. The examination of the 
vaginal smear is the most useful investigation, as it is 
the best index of ovarian activity. Josephine Barnes 


94. Histology, Histopathology and Function of the 
Senile Ovary. 

By H. Sauramo. Ann. chir. gynaec. 
Suppl. 1, 5-66, 1952. 34 figs., 83 refs. 

The author has studied by means of serial sections 
the ovaries of 10 patients aged 47-74 years. All had 
died from diseases unrelated to the genital tract 
Ovarian size diminishes steadily to a constant value 
around age 80. The surface epithelium is preserved 
far into old age. There is occasional metaplasia to a 
squamous type. Indentations and cyst formation fre- 
quently occur. The tunica albuginea diminishes with 
advancing age and the cortex becomes more and more 
lifeless and sclerosed. Follicles are seen only in cases 
near the menopause. Atresia, cystic atresia, follicular 
cysts, and hyalinized corpora fibrosa are seen. One 
case showed a corpus luteum and a corpus luteum 
cyst. Two showed corpora lutea haemorrhagica. One 
showed a haematoma in a corpus luteum cyst. Cor- 
pora albicantes were seen in all cases, the older ones 
being fibrous and hyaline and frequently cystic. No 
interstitial glands were seen. Richly cellular areas 
were seen in the medulla even in extreme age. The 
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connective tissue is chiefly collagenous, very little 
elastic tissue and muscle being present and nerves are 
seen only at hilum. The rete ovarii is always present, 
cystically enlarged in 5 cases, atrophic and narrow 
in 4 cases, and solid in 2 cases. The parovarium was 
recognized in all and the epo-oéphoron in 5 cases. 
One small parovarian cyst was seen with an origin 
presumably from the urogenital ridge. One case 
showed early cystadenoma and one a small fibroma. 
D. M. Sheppard 


NEW GROWTHS OF THE 
REPRODUCTIVE ORGANS 


95. Gynecological Lesions and 
phrosis. 

By E. Kiempner. Amer. J. Obstet. 
1232-1241, Dec. 1952. § figs., 33 refs. 

In a series of cases studied by intravenous pyelo- 
graphy or retrograde pyelograms, confirmed in most 
cases by operative findings or pathological reports, 
the author found that in most cases of prolapse except 
cystocele there was some dilatation of the urinary 
tract but it was marked in 2 of 25 cases of third degree 
prolapse, only 1 of whom had impaired renal func- 
tion, Uterine fibromyomas were associated with 
dilatation in 45 per cent, cancer of the cervix with 
parametrial involvement in 70 per cent, cancer of the 
fundus in 40 per cent, benign ovarian neoplasms in 
32 per cent, malignant ovarian neoplasms in 58 per 
cent, pelvic inflammatory disease and endometriosis in 
4) per cent. In most cases prompt return to normal 
occurred after operation, but the return to normal was 
slower in patients with pelvic inflammatory disease. 

F. J. Browne 


96. Radioactive Phosphorus (P°-) in the Treatment 
of Menorrhagia. 

By H. C. McLaren, J. C. Heat, and A, Quinton, 
Brit. med. J., 1, 358-363, Feb. 14, 1953. 5 refs. 

As an alternative to hysterectomy and the induction 
of the menopause by radium or deep X-rays in the 
treatment of menorrhagia, the authors describe a new 
technique which destroys the endometrium without 
interfering with ovarian function. The aim is to pro- 
duce a temporary or permanent haemostasis by 
irradiating the uterus with beta particles from the 
radio-active phosphorus isotope P*’. These do not 
penetrate beyond the surface layers. 

Details are given of an applicator for the P’* which 
can be conveniently introduced into the uterus and 
of formulae for the calcuiation of dosage. 

Preliminary tests of the applicator in the vagina of 
rabbits demonstrated that tissue was destroyed to a 
depth of 2 mm. while more deeply it was inflamed and 
oedematous but not necrotic 

Clinical trials were made on 16 patients with menor- 
rhagia. Hysterectomy was performed on 4 of these 
with 21 days of treatment with P** and on 11 others 
within 3 months. Of the latter group, improvement, as 
judged by the onset of amenorrhoea or normal men- 
struation, was achieved in 7 cases. Two were tem- 
porarily improved while 2 with unsuspected fibroids 
were failures. No untoward general reactions were 
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noted and section of ovaries obtained at operation 
revealed no irradiation effects. The depth of burning 
of the endometrium varied from 2-3 mm. As the 
deeper glands and stroma usually escaped injury, 
regeneration of endometrium had occurred in most 
of those given in 3-month trial. Since haemostasis, 
even though temporary, was achieved in most cases 
treated, the method is concluded to have possibilities 
in the treatment of menorrhagia, particularly in 
younger women who might still wish to have children. 
The possible carcinogenic effect of the beta rays and 
their relation to abnormal foetal development are also 
discussed. D. B. Whitehouse 


97. The Results of Examination of Menstrual Blood 
in the Diagnosis of Female Genital Tuberculosis. 
(Resultats des examens de sang menstruel dans le 
diagnostic de la tuberculose génitale de la femme.) 

By H. Krausic. C.R. Soc. frang. Gyneéc., 8, 
358-361, Nov. 1952. 

The author discusses the diagnosis of genital tuber- 
culosis by animal inoculation of menstrual blood, but 
like previous authors he finds many false negative 
results and, in 32 cases proved histologically, only 19 
gave positive results with animal inoculation. One of 
the disadvantages of the method is the delay of 6 to 
8 weeks required before examination of the test 
animal, but it is claimed that the method avoids the 
dangers of endometrial biopsy in these cases. 

J. A. Chalmers 


98. Observation of Eleven Cases of Carcinoma of 
the Vulva. (Osservazioni su indici casi di cancer della 
vulva.) 

By B. Bonpi and A. CariaTt 
7. 632-636, Dec. 1952. 19 refs. 

The authors review 11 cases of carcinoma of the 
vulva which have been seen in the Florence Clinic 
from June 1938 to December 1952. The frequency of 
the condition in 13,125 gynaecological cases seen was 
0.08 per cent as compared with 1.1 per cent of other 
genital carcinoma. All the patients were married 
women, long after the menopause, the average dura- 
tion of menopausal years being 18. The most con- 
sistent symptom was that of pruritus vulvae of many 
years standing, sometimes associated with leuko- 
plakia. Associated symptoms were those of dysuria, 
leucorrhoea. bloodstained discharge, incontinence, 
and dyspareunia, depending on the site and extension 
of the local lesion. 

In 6 of the cases there was a diffuse lesion affecting 
mainly the labium majus and the fourchette, and 
spreading on to the labium minus. 

In the remaining cases the lesion was circumscribed. 
Six patients had palpable glands in the inguinal region. 
All the cases were primary carcinomas of the vulva. 

The histological type of growth in 9 cases was a 
spinal-celled epithelioma, | case of melanotic sarcoma 
near the urethra, and 1 case was of the basai-celled 
type which is particularly rare. 

Total vulvectomy was performed in 3 cases and 
total vulvectomy and removal of inguinal glands was 
performed in 1 case. The remaining surgical inter- 
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vention was removal of melanotic lymph glands. 
These 5 cases and 4 others were treated with radio- 
therapy. Two women were not subjected to any treat- 
ment, | because of her old age (84) and the other 
refused treatment. Operative mortality was nil. Of 
the cases operated upon and subsequently treated with 
deep X-rays, 2 died between 1 and 2 years, 2 are still 
living 3 and 7 years respectively. and the other has 
only recently been operated on. The authors do not 
report on the cases treated by radiotherapy only. 

The authors note that a primary in the region of 
the vestibule and clitoris seemed to spread more 
rapidly than the other cases and to have a more severe 
prognosis than those affecting the labium miajus. 
Early invasion of the lymphatic glands is the rule 
owing to all the numerous bilateral lymphatic com- 
munications. Spread is to the superficial inguinal 
glands in the first place and then to the gland of 
Cloquet in the femoral canal followed by the iliac 
and aortic gland. 

All cases had biopsy performed. in particular to 
exclude tuberculosis or luetic ulcers in cases of doubt. 
In all cases there was an associated infection of the 
growth. 

In a brief review of the literature, the authors con- 
clude that radiotherapy for carcinoma of the vulva is 
disappointing and prefer surgical treatment, the 
extent of which depends on the site and spread of the 
lesion and the general condition and age of the patient. 
(The number of cases reviewed is small and sufficient 
details of the individual cases are not made available 
so that the value of the review is somewhat limited.] 


Patrick Steptoe 


99. Carcinoma of the Uterine Corpus: a Study of 
184 Cases seen at the Rhode Island Hospital, 1922 to 
1945. 

By G. and W. 
1073-82, 


W. Waterman, S. I. RAPHAEL, 
Moskosky. Amer. J. Obstet. Gynec., 64, 
Nov. 1952. 42 refs. 


This is a study of 184 cases seen from 1922 to 1945. 
Thirty-three per cent had no children (whether abor- 
tions are included is not stated). The range of ages 
was from 40 to 81 years, average 61; 85 per cent were 
post-menopausal. An additional primary malignancy 
was noted in 9.3 per cent; 18 per cent had associated 
fibroids of the uterus and 4 per cent an associated 
endometriosis. The most common symptom was post- 
menopausal bleeding which was present in 85 per 
cent; other symptoms were pain, 27 per cent; vaginal 
discharge, 26 per cent; inter-menstrual bleeding, 13 
per cent, and pressure, 3 per cent. 

Clinically the cases were divided into Stage I 
(growth confined to the uterus) and Stage II (growth 
spread beyond the uterus); 85 per cent of the cases 
were Stage I and 15 per cent Stage I]. Treatment was 
mostly by pre-operative intracavitary radium followed 
6 weeks later by total hysterectomy with removal of 
adnexa and a generous portion of vaginal cuff; 53 
per cent were treated by this standard plan, 22 per 
cent by radium alone, 17 per cent by hysterectomy 
alone, 5 per cent by hysterectomy followed by 
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irradiation, 2 per cent by X-rays alone, and | per cent 
received no treatment. 

The paper presents only the results of treatment of 
the 126 consecutive cases seen from 1936 to 1945; 57 
per cent were alive and well at the end of 5 years; in 
Stage I cases the 5-year cure was 64 per cent, in Stage 
Il cases 16 per cent. As regards the type of treatment, 
radium followed by hysterectomy (67 cases) gave a 
5-year cure rate of 61 per cent, radium alone (28 cases) 
43 per cent, hysterectomy alone 68 per cent (22 cases), 
hysterectomy followed by irradiation (6 cases) 67 per 
cent. 

The authors think that these results, as well as 
others reported in the literature, confirm the view that 
the method of choice in the treatment of corpus car- 
cinoma is by intracavitary radium by the packing 
technique, followed in 6 to 8 weeks by total removal 
of the uterus and adnexa with a generous vaginal cuff. 

{It is difficult to see how the authors have arrived 
at this conclusion from study of their own figures. 
The advantage of pre-operative radium in corpus 
carcinoma does not yet seem to be clearly established 
A planned study is necessary on a large series of cases 
with control in comparable clinical stages and histo- 
logical grading. Enough cases could only be got by 
pooling results in many clinics. Could not the Medical 
Research Council arrange it?] F. J. Browne 


100. Histologic Grading of Cancer of the Uterine 
Cervix. 

By J. B. Granam. Surg. Gynec. Obstet., 96, 331-337, 
Mar. 1953. 6 figs., 26 refs. 


This paper is a survey and an evaluation of methods 
used in the histological grading of cancer of the cervix. 
These methods are based upon the degree of differen- 
tiation of the malignant cells and practically all apply 
to squamous carcinoma only. 

There are 2 inherent difficulties in classifying 
tumours according to their histological appearance: 
(1) The assignment of a given tumour to a particular 
grade is dependent upon personal impression and fre- 
quently there has been little agreement between indivi- 
duals using the same system. (2) The biopsy is not 
necessarily a true index of the entire tumour. 

If anaplasia is an index of invasiveness, some cor- 
relation with the clinical extent of the disease at the 
time of diagnosis might be expected. However, this 
is not confirmed in the collected data. 

The differentiated tumours have a relatively lower 
incidence of metastasis than the anaplastic tumours. 
The clinical impression of greater anaplasia in the 
young patient is not borne out and there is actually 
a fairly even distribution of anaplasia and differentia- 
tion in all age groups. 

Although anaplastic growths are generally con- 
ceded to be more radiosensitive than those more 
differentiated, i.c., they show a more pronounced 
immediate response to radiation, the actual cure rate 
in the anaplastic lesions is somewhat less. There is 
some evidence that in cases treated surgically the 
cure rate is much higher in the most differentiated 
grades but further work is required to confirm this. 
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The author concludes that histological grading is 

of limited prognostic value in cancer of the cervix. 
John P. Erskine 

101. Cytological Variations of the Normal Vaginal 
Epithelium and of Neoplastic Tissues of the Cervix 
under the Influence of Radiotherapy. (Les variations 
cytologiques de l’épithélium vaginal normal, et des 
tissues néoplasiques du col sous I'influence de la 
radiumthérapie.) 

By A. Guiratn and W. F. Bouwer. Gynéc. et 
Obstét., 51, 309-323, 1952. 26 figs., 10 refs. 

The aim of the paper is a descriptive study of 
the variations in the cells of the different layers 
of epithelium of the normal vagina and those of neo- 
plastic cells derived from epitheliomas and adeno- 
carcinomas of the uterine cervix under the influence 
of radium. The authors allude to similar studies by 
Graham (Surg. Gynec. Obstet., 1947, 84, 153, 166) and 
Maloney (Amer. J. Obstet. Gynec., 1950, 60, 533). 
The obvious advantages of vaginal smears over 
biopsies is stressed at the onset. 

The material used was from Professor Van 
Bouwdijk-Bastiaanse’s clinic--and were epitheliomas 
and adeno-carcinomas (Stages O, I, II and sometimes 
favourable cases of Stage III). 

The dosage of radium is then described in detail. 

The paper is well set out with 26 photomicrographs. 
The good prognostic signs are often seen in smears 
taken about the 15th day and comprise: (1) increase 
in the size of the malignant cells. (2) vacuolization of 
the cytoplasm. (3) degeneration of the nucleus—i.e., 
dispersal of the chromatin, rupture of the nuclear 
membrane and intra-nuclear vacuolization. 

Ihe supporters of radium therapy in the treatment 
of cancer of the cervix are without a method of 
accurate investigation allowing them to determine 
absolutely at an early date whether a tumour is or is 
not reacting to radium. 

The “radiocurability” of a malignant tumour 
depends not only on its cellular sensitivity, but 
equally on the reaction of the stroma, and the degree 
of dispersal of the tumour, also on the method of 
radium therapy. The sensitivity of cells of an indivi- 
dual tumour can be studied by vaginal scrapings 

actual biopsy allows a study of the reaction of the 
stroma. 

Vaginal scrapings are more easy to obtain and can 
be repeated as often as necessary. Further, they 
allow a study of all representative groups of normal 
and abnormal cells of the cervix and vaginal wall, and 
a better appreciation of the effects of radium upon 
them D. Maxwell 

102. The Surgical Treatment of Cancer of the 
Cervix. (Sur le traitement chirurgical du cancer du 
col de l'utérus.) 

By N. C. Louros. Gynéc. et Obstét., 51, 358-366, 
1952. 5 figs. 

Confusion in this subject is rife, it appears to the 
writer, because statistics from different large gynae- 
cological centres are compared when in fact they 
never should be 
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All centres talk of the “ Wertheim” operation, but 
if the meaning of this is more closely examined it is 
frequently not the same operation that is being com- 
pared. The writer states that the immediate mortality 
of the operation constitutes the main argument for the 
non-operating, radiotherapist-minded gynaecologists. 
This argument no longer enters into consideration now 
owing to present-day standards of anaesthesia and the 
employment of antibiotics. 

He refers to confusion as to what should be included 
in Stage O—for example, Meigs includes in his 
statistics cases of carcinoma in situ belonging actually 
to Stage O, which could be justifiably treated by 
simple hysterectomy or amputation of the cervix. 

As regards indications, the writer nowadays operates 
only on those cases belonging to Stage I. He stresses 
also the vital importance of histological examination 
of glands prior to classifying the case-——as sometimes 
enlarged glands prove not to be malignant but inflam- 
matory. 

Obesity, diabetes, chronic nephritis, and cardio- 
vascular disease constitute, in his opinion, the main 
contra-indications to operation—the case, however, 
which is only mildly sensitive to radiotherapy, should 
have surgery, with requisite precautions. 

As regards technique—the chief endeavour should 
be to avoid infection. The combined abdominal and 
vaginal approach was stressed at the International 
Congress of Gynaecology at Amsterdam in 1939. 
Unfortunately, these procedures in which he had 
founded so much hope, had not given the predicted 
results. He found that extirpation of the uterus by 
the vaginal route did not allow the necessary peritone- 
ization nor exposure in the region of the great vessels 
—resulting in haematoma formation. 

To combat these troubles penicillin and strepto- 
mycin had been used in suitable dosage. 

The operation is described in three stages. No 
drainage either abdominal or vaginal is used. Drain- 
age in his opinion has only a conventional value and 
no practical one whatsoever. 

Operative procedures alone for these cases are not 
considered enough and deep X-rays are started on the 
15th day or as soon as the general condition of the 
patient allows. 

The immediate operative mortality was considerable 
as many cases were beyond Stage II. The fact that 
there is no immediate post-radiotherapy mortality is 
stressed. 

The remote results of the Wertheim operation appear 
much better than the remote results of radiotherapy. 

The immediate results of 82 operations carried out 
since the introduction of the antibiotics are considered. 
without glands 7 cases 0 deaths 
with glands 2 

Il without glands 0 

Cases where pathology 
was at fault 


Stage I 


82 


Ye 
hep 
| 


REVIEW OF CURRENT LITERATURE 


The last figures published by Meigs similarly show- 
ing vast improvement since the introduction of anti- 
biotics are alluded to. 

No figures so far can be given for the remote results 
of this type of Wertheim operation as antibiotics and 
modern improved methods of anaesthesia have only 
been used since 1947. A further 5 years must pass by 
before this is possible. 

A plea is finally made for the young gynaecologists 
to launch out on this “ return to surgery”. 

D. Maxwell 


103. Combined Surgery and Irradiation in the 
Treatment of Cancer of the Cervical Stump. 

By H. A. YounG and A. F. Jonas. Surg. Gynec. 
Obstet., 96, 288-294, Mar. 1953. 3 figs., 34 refs. 

This paper deals with carcinoma in the retained 
cervical stump, its mode of lymphatic spread, its best 
clinical evaluation, and its therapy. 

There are 3 principal lymphatic pathways along 
which carcinoma of the cervical stump may travel: (1) 
from the paracervical plexus and following the course 
of the uterine artery to the external iliac and abturator 
nodes, (2) from the paracervical plexus and following 
the uterine vein posteriorly, terminating in the hypo- 
gastric nodes, and (3) through the uterosacral folds 
on both sides of the rectum, ending in the sacral nodes. 
In addition, the paracervical lymphatics intercom- 
municate with the lymph channels leading to the base 
of the bladder. 

The authors believe that the incidence of lymphatic 
node involvement in carcinoma of the cervical stump 
is similar to that in carcinoma of the intact cervix. 

The factors listed in order of their importance 
favouring surgery over radiation in selected Stage I 
and early Stage II cancers of the cervical stump are: 
(1) prediction of radiation resistant cases by competent 
cytologists, (2) failure of radiation therapy to deal 
more successfully with the problem of regional nodes, 
(3) local recurrence following apparently adequate 
irradiation, (4) technical difficulties and limitations of 
radium application to the stumps bearing cancer, (5) 
stenosis of the upper vagina occurring in some cases, 
as a complication of external roentgen therapy, 
making subsequent radium application almost impos- 
sible, (6) greater incidence of postradiation complica- 
tions in cancer of the cervical stump than in treatment 
of carcinoma of the cervix in the intact uterus, and 
(7) the success of surgery by Bonney, Taussig, and 
Meigs. 

“Carcinoma in situ” or “intraepithelial carci- 
noma” of the cervical stump should be treated by 
vaginal or abdominal cervicectomy. Stage I and Stage 
Il radiation resistant cases as soon as they are 
detected should be subject to radical abdominal cer- 
vicectomy combined with the bilateral Taussig pelvic 
lymphadenectomy. Stage III and Stage IV radiation 
resistant cases, and the ones in which radiation therapy 
has failed to effect a cure, should be considered for 
pelvic evisceration. 

There will still be a considerable percentage of 
Stage I. Il and III radiation-sensitive cancers of the 
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stump which, after growth is locally controlled by 
irradiation therapy, should be subjected to bilateral 
extraperitoneal lymph node dissection. In this way, 
by supplementing radiation with pelvic node excision, 
one may enhance the 5-year salvage rate of cases 
showing lymph node involvement. 

The authors consider that surgery, as an adjunct 
to irradiation therapy, should have a wider field of 
applicability in cancer of the retained cervical stump 
than in carcinoma of the cervix. John P. Erskine 


104. A Case of Struma Ovarii. (Un case de struma 
ovarii vrai.) 

By F. Hotz, C.R. Soc. frang. Gynéc., 8, 347-349. 
Nov. 1952. 1 fig. 

Of 152 cases of struma ovarii collected (Smith 
F. G., Arch. Surg., 53, 603, 1946) the great majority 
were in fact teratomata, and in only 26 (17 per cent.) 
was the tumour composed entirely of thyroid tissue. 
Most authors are agreed that this is a tumour of 
embryonal formation whose histogenesis is not yet 
clear. It is rarely that the thyroid tissue appears to be 
functional, and the tumour is almost invariably 
benign. Where metastases have been reported the 
author believes this is due to malignant degeneration 
of other elements of a teratoma. The case reported is 
that of a married woman of 42 years of age who had 
had 3 normal pregnancies. For 6 or 7 months her 
menstrual periods had become shorter and less fre- 
quent and she had lost about 16 to 20 Ibs. (8 to 10 
kilos) in weight. In addition, she was nervous and 


sleep was poor. There was no goitre but a right ovarian 
tumour the size of a fist was found and removed. 
Examination showed it to be composed of thyroid 
tissue exactly similar in appearance to that found in a 
parenchymatous goitre of the thyroid. Following its 


removal, menstruation became regular and more 
abundant, and her general condition was completely 
satisfactory. No sign of thyrotoxicosis persisted. 

J. A. Chalmers 


105. Endometriosis of the Cervix Uteri. 

By B. Ranney and J. T. CHUNG. Amer. J. Obstet. 
Gynec., 64, 1333-1337, Dec. 1952. 4 figs. 10 refs. 

Primary endometriosis of the cervix uteri is usually 
regarded as rare, but the authors think it is often over- 
looked as they have seen 16 cases, all but | in the last 
4 years. In all the endometriosis was in the vaginal 
part of the cervix. In 8 there were no symptoms but 
in the others the symptoms suggested early carcinoma 
~—intermenstrual bleeding, spotting, brownish dis- 
charge or bleeding after coitus. In 6 cases the lesion 
was described as a red mottled, or a red raised velvety 
area; 2 appeared as small bluish nodules; 1 was like a 
“blue blood blister” and another resembled a super- 
ficial ulcer on the cervix. In 1 patient the endo- 
metriosis was found “ in friable areas on the cervix ”; 
in 3 it was only discovered on microscopic examina- 
tion. Of the 16 patients, 12 had had an operation 
involving trauma of the cervix, so it looked as if there 
had been a mechanical transplantation of endometrium 
into a tenaculum hole or other wound. The other 4 
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were parous and endometrium may have been trans- 
planted into a laceration. F. J. Browne 


106. Comparison between the Contrast Media used 
in Hystero-salpingography. (Comparaison entre les 
milieux de contraste utilisés en hystero-salpingo- 
graphies.) 

By J. Datsace. C.R. Soc. frang. Gynéc., 8, 376-378, 
Nov. 1952. 

The author compares the advantages and disadvan- 
tages of lipiodol and of the more recent water soluble 
media used in hystero-salpingography. Lipiodol pro- 
duces clearer pictures which are easier to read, and 
does not require great skilll nor elaborate radiological 
equipment; it rarely produces febrile or painful re- 
actions and is stable so that it is well tolerated even 
by patients sensitive to iodine. On the other hand, it 
is not miscible with body fluids or blood and may 
give an irregular image in tubal cysts, haematometra, 
etc. The greatest disadvantage is that it gives an image 
so dense that it may mask details and for this reason 
it is important to take serial pictures during the filling 
and emptying of the uterus. It may be that lipiodol 
fails to pass through the tubes where a water soluble 
medium shows excellent passage. The water soluble 
media give much finer pictures but they are also much 
more difficult to interpret; they require good X-ray 
equipment and skilled technicians because work must 
be carried out much more quickly than with lipiodol. 
Moreover, the cannula must fit accurately into the 
cervix to prevent reflux. Certain of these media are 
painful at the moment of injection and for this reason 
admixture with Novocain has been recommended. 
Certain accidents due to iodism, especially cutaneous 
lesions, have been observed. In conclusion, the author 
considers there is not yet a perfect contrast medium 
but the quality of the details which can be demon- 
strated by the water soluble media and their rapid 
diffusion is of such an advantage that a skilled operator 
may find them preferable to lipiodol. 

J. A. Chalmers 


UROLOGY 

107. Vesical Neck Obstruction in Women. 

By S. P. R. Hurcuins, J. Urol., 69, 102-108, Jan. 
1953. 1 fig. 20 refs. 

The author excludes from consideration neurogenic 
disorders and certain minor or transient effects of acute 
inflammation, strictures, and unusually small urethras. 


Other forms of obstruction, more difficult to recognize 
and to treat, may be found on investigation of com- 
plaints of frequency, dysuria, pain and burning on 
urination, and haematuria. The assessment of the con- 
dition should include measurements of residual urine 
during remission of symptoms, pyelography, cysto- 
graphy and inspection of the bladder cavity, neck, and 
proximal urethra. Symptoms do not usually appear 
before middle life and may not arise until late in life. 

The etiology is often obscure. On the basis of sup- 
posed contracture or bar formation at the vesical neck 
following chronic inflammation, urologic treatment 
has been by dilatation and other local therapy followed 
by transurethral resection of the bladder neck in 
resistant cases. For these, repeated resections have 
been necessary, not always with permanent cure. 
Another possible aetiological factor is therefore pro- 
posed and discussed in the light of Muellner and 
Fleischner’s (1949) study of the mechanism of micturi- 
tion. It is argued that as trauma, childbirth, pregnancy, 
surgery, and senile atrophy may change the pelvic floor 
muscles and fascia in one fashion to permit urinary 
incontinence, in another fashion they may allow 
obstructive kinking at the vesico-urethral junction or 
in the upper urethra as the bladder base and neck 
move downwards and forwards during the effort of 
micturition. 

One patient could empty her bladder when lying 
prone or on her side: another could void with the aid 
of two fingers giving vaginal support in an upward and 
backward direction. Examples are cited of relief by 
repair of moderate cysto-urethrocoele to remove the 
kink and to restore the normal pelvic floor support. 

The author concludes with a warning that repeated 
resections of the bladder neck in unsuitable cases may 
lead to incontinence, while careful study of many such 
patients may indicate defective pelvic floor support to 
the base of the bladder and proximal urethra easily 
capable of correction by a Kelly or by a Marshall, 
Marchetti and Krantz (1949) procedure. “ As the 
urologic diagnostic acumen improves, this surgery will 
come to lie in the field of the urologist.” 

[This paper is relevant although it does not refer 
specifically to partial retention of urine during preg- 
nancy or for a short period after vaginal operations 
for relief of stress incontinence. Another form of 
kinking is likely to explain certain difficulties reported 
after “ sling” operations. ] Duncan Murdoch 
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Natural sleep ~ the best ally 


REPARATIVE processes are most active during the hours of sleep. 
When patients need natural, recuperative sleep, and when narcotics are contra- 
indicated, ‘ Ovaltine’ may be safely recommended for this reason: it 
provides palatable, concentrated nourishment in a form which is easily absorbed 

without disturbing the patient's tranquillity. 


*OVALTINE’ contains only the best of natural foods—malt, milk, 
cocoa, soya and eggs—plus added vitamins in standardized quantities. It is therefore 
useful in the dietary management of those diseases which are complicated 
by insomnia. It engenders a warm, soothing feeling which helps to create the 
conditions most favourable to the best kind of sleep. * Ovaltine’ can 
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